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THE STRUCTURE OF THE UNIVERSE 
By Louis B. STEWAR1 


(PRESIDENTS ADDRESS, ANNUAL MEETING, JANUARY 14, 


“HE determination of the form and structure of the stellar 
universe may be regarded as the ultimate problem of 
astronomy. In the imperfect state of our knowledge of the 
distances and motions of the individual bodies that compose the 
universe it is almost futile to theorize ; but there is always a 
temptation to pause in the labor of accumulating data and 
classify the facts that have been gleaned so far, and endeavor to 
construct an hypothesis that will harmonize those facts, though 
at the same time fully conscious that some new fact may prove 
an uncompromising foe to the structure thus raised, and may 
speedily compass its destruction. Theories, however, serve a 
useful purpose in mapping out lines for future investigations. 
The solar system may be considered almost a completed 
chapter in astronomy. The motions of each of its members are 
so accurately known that its position at any instant years in 
advance may be compuied with a high degree of precision, so 


that if any well determined deviation from the predicted position 
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or motion of one of them is observed, it is attributed to the omis- 
sion of some small term in the algebraic formula that expresses 
the motion. All have been subjected to the reign of inexorable 
law. 

There were for a long time, it is true, two apparent excep- 
tions to this rule, that were a source of perplexity to astrono- 
mers. ‘Two members of our system seemed to refuse to acknowl- 
edge the supremacy of the great law of universal gravitation. 
These anomalous motions were the secular acceleration of the 
moon's mean motion, and certain irregularities in that of the 
planet Mercury, the principal of which was a rotation of the 
perihelion of the planet's orbit, in excess of its theoretic amount 
produced by the gravitation of all the other planets. 

The first of these was explained by Laplace, who showed 
that it is due to the secular diminution of the eccentricity of the 
earth's orbit, but a discordance was found between its computed 
an observed amounts, which still remains. This is now attri- 
bute] to a slow retardation in the rate of the earth’s rotation, 
due to tidal friction, which causes a gradual lengthening of our 
day. It is certain that such a retardation exists — unless there 
is also some counteracting cause, such as shrinkage due to cool- 
ing, — though in the absence of exact data it is impossible to 
compute its amount. 

Le Verrier, fresh from the discovery of Neptune by means 
of his triumphant analysis, at once explained the irregularity in 
the motion of Mercury as resulting from the attraction of an 
undiscovered planet whose orbit is inside that of Mercury. 
Efforts were at once made to discover this hypothetical planet, 
by constant watching of the sun's dise for possible transits, and 
photographing the sky near the sun during total eclipses, but 
without any result. The investigations of Newcomb, moreover, 
showed that there were terms in the motions of all the inner 
planets that could not be due to the attractions of any known 
bodies. 

Other explanations were then advanced, such as a possible 


ellipsoidal form for the sun, or a ring of small planets between 
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Mercury and Venus; and the late Professor Hall suggested that 
a small variation in the law of gravitation itself, from its simple 
form as enunciated by Newton, would account for the anomal- 
ous motion. He showed that it only required the exponent 2 of 
the reciprocal of the distance to be increased by the minute 
quantity 0°0000001612 ; but it has been shown that this suggested 
change, small as it is, would cause irregularities in the motions 
of the other planets which would have to be accounted for. 

The most plausible explanation, according to Professor 
Campbell, is that contained in a recently published investigation 
by Professor Seeliger, who there shows that all the unexplained 
irregularities in the motions of the inner planets may be caused 
by the attraction of the mass of finely divided matter that sur 
rounds the sun and produces the zodiacal light. He assumed 
this mass to be in the form of a much-flattened spheroid, extend- 
ing beyond the earth's orbit, its equatorial plane slightly inclined 
to the ecliptic, and its density decreasing in an assumed manner 
from the sun outwards. He computed the disturbing effects of 
such a mass on the motions of the four planets, which show such 
a remarkable agreement with their observed values, as given by 
Newcomb, that there can scarcely be any doubt that the zodiacal 
light material is responsible for the disturbances we have been 
considering. 

Having thus disposed of the solar system, and reduced the 
motions of allits members to harmony with the law of gravitation, 
astronomers now turn tothe stellar universe, and, armed with that 
marvellous instrument of research, the spectroscope, supplement- 
ed by the photographic dry plate, they have proceeded to storm 
this seemingly impregnable stronghold with the utmost vigor. 

It is proposed here to sketch briefly the methods of investi- 
gation used in the study of the universe, the principle facts that 
have been learned up to the present, and some probable conclu- 
sions that may be drawn from those facts. 

If it were possible to measure the distances of the stars with 
the ease and precision of determinations of direction, the investi- 


gation of the form of the stellar universe, and the distribution 
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and motions of its individual members, would be a simple ques- 
tion of time and labor ; but unfortunately astronomers are met 
at the outset by the impossibility of determining by direct 
methods, the distances of any but a few hundreds of the millions 
of stars that can be seen in our telescopes. 

The only direct method of determining the distance of an 
individual star is by observing the difference in its direction as 
seen from the earth when at opposite points of its orbit. This 
is double the star’s annual parallax. The relative method, by 
which these determinations are usually made, is admittedly 
unsatisfactory, especially in the case of small parallaxes, as it 
gives only the difference between the parallax of the star under 
investigation and the mean of those of the comparison stars, so 
that the result is always too small, and is frequently negative, 
showing that the parallax star is farther away than the mean 
distance of the comparison stars. 

The parallaxes of 25 stars were recently found by Professor 
Schlesinger by means of the 40-inch refractor of the Yerkes 
Observatory, using photography ; and their mean probable 
errors was 0015, and three of the parallaxes were negative. 
It is an extremely good parallax determination that has a prob- 
able error as small as 0’"°O1, and if the quantity determined also 
does not exceed O”-01, which corresponds to a distance of 326 
light years, it is evidently of little value for determining distance 
when there is an even chance that the error of that distance is 
yreater or less than itself. It is considered then that 100 light 
years is the limit of distance to which this method can be applied 
with advantage. This corresponds to a parallax of 0'-05, the 
angle subtended by 1 inch at a distance of 100 miles. 

Another method — of limited application, as it can only be 
applied to binaries—has been recently used with success to 
determine the parallax of such systems. Micrometer measure- 
ments give the angular dimensions of the relative orbit of a pair 
of stars that are physically connected ; but it was shown by Fox 
Talbot in 1S71 that if in addition the radial velocities of the 


individual stars are found by means of the spectroscope, the 
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absolute dimensions of the orbit of each star about the centre of 
gravity of the system, the masses of the individual stars, and 
finally their parallax, could be computed, The distance to which 
this method can be applied may be considered to be greater than 
that of the method previously described in the ratio of the 
diameter of the orbit of the pair of stars to that of the earth’s 
orbit. In order that the method may be applicable it is neces- 
sary that the stars be separable in the field of the telescope. 
3urnham has separated stars closer to one another than ('’°25, 
and it is considered possible to separate stars as close to one 
another as 0’"1. In the cases of very distant binaries, if separ- 
able, they are situated at such wide distances apart that their 
relative motion is so slow that centuries must elapse before their 
orbits can be determined. 

The number of binaries is very great ; Burnham's catalogue 
contains over 13000, but in less than 100 cases have their orbits 
been investigated. There lies here an extensive field for astro- 
nomical research, but in many instances it would be a case of 
sowing in order that future astronomers may reap. This reflec- 
tion, however, could not act as a deterrent to the earnest seeker 
after truth. 

A method depending upon a study of the proper motions of 
the stars of a group, which may be used to obtain the mean 
parallax of the group, may be thus briefly described : The 
observed proper motion of a star is compounded of a real motion 
of the star in space projected upon the celestial sphere, and an 
apparent motion, termed the parallactic motion, resulting from 
that of the solar system. ‘This observed proper motion may be 
resolved into two others, one perpendicular to the direction of 
the sun's way, the other parallel to it. The former is termed 
the t component and is independent of the solar motion, and the 
latter the apical component. This latter is composed of the 
resolved part of the true proper motion of the star, and the 
parallactic motion. 

In the case of a star situated 90° from the solar apex the 


parallactic motion is equal to four times its parallax, as the latest 
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determinations show that the sun moves over about four astro- 
nomical units in one vear; while in the case of any other star 
the ratio becomes four multiplied by the sine of the angular 
distance of the star from the solar apex. This cannot be used, 
however, to find the star’s parallax unless we know in addition 
either the direction Or amount of the star’s projected motion, 
which we have no means of determining. ‘The above facts, how- 
ever, may be applied to a group of stars if it may be assumed 
that their individual motions take place in all possible directions. 
In that case the portions of the apical motions that depend upon 
the motions of the stars will cancel one another ; and the mean 
of all the observed apical motions will be the mean parallactic 
motion of the group, whence its parallax follows. A somewhat 
similar use may be made of the rt components of the observed 
proper motions combined with radial velocities, found by means 
of the spectroscope and cleared of the effect of the solar motion, 
By assuming again that their motions take place in all possible 
directions, the mean angular motion in the direction of the + 
component will correspond to the distance given by the mean 
of the radial velocities ; whence again the mean parallax of the 
group. 

Again, if it may be assumed that a star is moving in a direc 
tion parallel to a given plane, it will be possible to determine the 
direction of motion of the star with reference to the line of sight 
and to clear its proper motion of the effect of the solar motion. 
If the radial velocity be also known, the velocity perpendicular 
to the line of sight may then be computed, which, combined 
with the angular proper motion, determines the star's parallax 

In a paper read recently before the Royal Astronomica 
Society, and entitled, ‘* Hypothetical Parallaxes of the Brighter 
Stars of Type A,’’ Mr. H. C. Plummer gives an application of 
the method just described. His material was a list of the radial 
velocities of stars of Types A and B observed at the Lick Obser 
vatory and elsewhere, and supplied to him by Dr. Campbell. 
The latter astronomer had found that the mean radial velocities 


of the stars of Type B, when corrected for the solar motion, 
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become smaller as the galactic latitudes of the stars increase. 
This could be explained in two ways. Either the stars in high 
galactic latitudes have smaller intrinsic motions, or the majority 
of the stars of this type are moving parallel to the Milky Way 
The second hypothesis was adopted in the discussion of the 
stars of Type A, and on that assumption the parallax of each 
star was computed. Omitting the stars whose parallaxes came 
out with the negative sign, or that showed excessive velocities, 
124 remained for which the results seemed reasonable. By 
grouping together those that seemed to have a common motion 
they divided into ten streams, one of which showed a remarkable 
resemblance to the Taurus stream discovered by Professor Boss, 
making it appear as if that stream is part of a system having 
members scattered over the whole sky, 

Having outlined thus briefly the principal methods of inves- 
tigation that are applied to the stellar universe, let us turn next 
to some of the results of the investigations that have been made, 


and the conclusions reached by their discussion. 


Before doing so, however, it will be well to place before us 
some of the questions to which answers are sought, in prosecut- 
ing the study of our stellar svstem. The following are some of 
these questions : 

Is the universe infinite in extent? If finite, are there other 
systems separated from ours by immeasurable distances ; or do 
all the stars, nebu!ce and clusters, that are visible in our tele- 
scopes, or on our photographic plates, form a single system; or 
are the nebulze, or some of them, separate systems situated at 
such vast distances from us as to be irresolvable? Have our 
telescopes penetrated to the confines of the stellar universe, so 
that the stars that are brought to light by increased power, or 
longer exposure, are merely fainter stars and not more distant 
ones? 


As before stated, a full answer to these questions cannot be 
given at present, and possibly a complete solution of the problem 


will never be reached, though probably the main conclusions 
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arrived at by a discussion of the facts now in our possession will 
only be modified by future discoveries. 

In the first place a cursory examination of the heavens will 
convince even a superficial observer that the Milky Way stands 
in some fundamental relation to the universe as a whole, and 
this view is strengthened by a study of the distribution of the 
stars lying outside of it. It may be described as a nebulous belt 
encircling the heavens, and following nearly the course of a 
great circle, which is inclined to the equator at an angle of more 
than 60°. ‘The position of its pole is in right ascension 12" 44™, 
and declination + 26° 4S’, as determined by Newcomb. Its 
boundaries are irregular but fairly well defined, and its width 
extends in places to 20° or 30°, Also its surface brightness 
varies greatly from point to point. 

A conclusion that may be at once drawn is that the Milky 
Way is something more than the result of the tendency of the 
stars to congregate about its central line. There must be local 
condensations extending over large areas, as shown by its irregu- 
larity of structure. Photographs show that its nebulous 
appearance is due to myriads of stars closely packed together ; at 
the same time large portions seem to be pervaded by a thin 
nebulosity, which may be due to immense clouds of matter in a 
finely divided state, or to vast accumulations of stars so distant 
as to defy resolution by the highest powers of our telescopes. 

The question of the distribution of the stars with reference 
to the Milky Way has been investigated by Schiaparelli and See- 
liger. ‘The former confined his attention to stars visible to the 
naked eye, while the latter extended his researches to those of 
the Sth magnitude. Secliger divided the heavens into nine zones, 
each 20° in width, having a common axis in that of the galaxy. 
He found that the numbers of stars per square degree in the two 
zones containing the poles of the galaxy are nearly equal, being 
2:78 and 5'14, respectively, while the numbers for the different 
zones show a progressive increase with diminishing galactic 


latitude, and in the central zonerises to 8°17.  Schiaparelli found 
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that stars of each magnitude, even the brightest, show this 
tendency to increase in number as the galaxy is approached. 

If asimilar investigation is applied to stars having a measur- 
able proper motion, which may be considered our nearest neigh- 
bors, it is found that such stars show no tendency to congregate 
towards the plane of the Milky Way, but are pretty evenly dis- 
tributed in space. 

Some probable conclusions may be drawn from this observed 
distribution of the stars. From the fact that the nearer stars, as 
shown by their proper motions, show no inclination to collect 
about the galactic plane, and taking account also of their even 
distribution throughout space, it may be inferred that the non- 
galactic stars, as a whole, are uniformly distributed throughout 
space, and that the greater star-density as the galaxy is 
approached arises from a greater depth of the stellar universe in 
those directions. Consequently our stellar universe may take 
the form of a flattened ellipsoid, and our telescopes may have 
penetrated to its limits, at least in the regions near the galactic 
poles; otherwise an increasing star density with decreasing 
galactic latitude could not be reconciled with a uniform distribu- 
tion of the stars. 

That the universe is finite in extent bas long been con- 
sidered as proved, from the fact that, if infinite, the heavens 
would shine everywhere with a brightness equal, at least, to 
that of our sun. This conclusion is only valid if there is no ab- 
sorption of light in its passage through space; and expert- 
mental evidence seems to be accumulating which points to a 
possibility that there is such absorption, though the evidence 
cannot be considered entirely convincing. 

By a detailed examination and comparison of the darker and 
brighter portions of the Milky Way, Prof. Newcomb came to 
the conclusion that a large proportion of the naked eye stars lie 
within and thus form part of the Milky Way. 

Evidence regarding the distribution of the stars in space is 
afforded by a comparison of the numbers of stars of the different 


magnitudes. It is thus found that the ratio of the number of 
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stars of a given magnitude to that of the next brighter les be- 


tween 5 and 3°75. The ratio of brightness, however, is 2°512. 
Consequently the ratio of the amount of light received from all 
the stars of a given magnitude to that received from all of the 
next brighter magnitude is | -)., or 1°49; or it may stated that 
the ratio is between 1*4 and 1°5. This ratio has been tested down 
to the 11th magnitude, and while there may be a slight falling 


off between the 9th and llth magnitudes the evidence is not con 


clusive. There must be a falling off somewhere, otherwise the 
sky would shine with a dazzling blaze of light, unless again 
light is absorbed in its passage through space. This seems to 


furnish further evidence of the limited extent of our universe. 

In this connection it is interesting to note that, assuming an 
equable distribution oz the stars in space, and all to 
saime intrinsic brightness, the ‘‘star ratio,’’ or the ratio of the 
number of stars of a given magnitude to the number of the next 
lower magnitude is theoretically 3°98, which is considerably 
larger than the number given above found by actual count, as 
determined by Seeliger. The reason for this difference is difficult 
to find. ‘Taking into account the fact that the intrinsic bright 
nesses of the stars are widely different only increases the discrep 
ancy. It has been suggested that the sun may be situated near the 


centre of a ustel and hence the greater Star density In our 


immediate neigh! Past experience, however, has shown 


us the Ganger ol that Wwe occu vy acentral 
By a statistical study of the Bradley stars, Newcomb has 


shown that the parallactic motions of one-sixth of these star 


probably do notexceed 1” per century, or O'OL per annum. ‘To 
this corresponds a parallax of O'-O025, Denoting by A the dis 
tance corresponding toa parallax of 1” (5°26 light vears,) the 


distance given by this parallax is 400 2. 

a study of the parallaxes of stars that 
have been measured, concluded that to the farthest distance of 


measured parallaxes there ts one star contained in each unit of 


space equal to eight unit spheres of radius A If the stars at 
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Unitormily distributed throughout space it will follow that a 
spaere whose radius is 27 A should contain stars. Applying 
th 1 splere isis L000 A should contain 125,000,000 

stars Phe most careful counts of the non-galactic stars show 


that their number probably falls within this limit, so that it may 
be 


concluded that these stars He within the sphere whose radius 


is 1000 2. 


Pie agglomerations of stars of the Milky Wa however, 
probably extend far outside this limit From the fact that the 
uulk of the lucid stars probably lie within the sphere 400 A, and 


as some of these stars are considered to lie within the Milky 


Way, it is probable that the masses of the Milky Way lie outside 


Neweomb’'s conclusions »extent of the universe 


may be thus summarized: ‘T limited in extent, and 
probably extends rin the plane of the Milky Way than in 
the directions of its poles, but in every direction much farther 


than the limit within which the proper motions of stars have yet 


| irs | 
been deterinined Phe boundary is probably somewhat irregular, 
mid the stars gradually thin out as it is approached. The 
parallax at the bounda Is p o} Vv nowhere greate than 
OOO, and possibly much less. It is quite possible that far 
outside our universe th may be collections of stars of which 
we know nothing. It is mot possible to decide whether the stat 


not; the number of Iucid stars that seem to lie within the 


t stellar universe Phe stars lying without the galactic region 
How no tender to collect in ¢ ters, bu als ad 

S Vitil Sol pproachn to 

Phe question of th absorption of ight inits passage thre 1eh 

Spice Has iately been astonomers, Vrolessor 

FW. Very and Mr. F. G. Brown, working independently and 

by the same method. An account of Professor Very’s investi 

tion appeared in Ast. Nach... No. 4556, und h l \re the 

White Nebulcze Galaxies 


that sph re 

masses of the Mill Wavy lie on tl boundart of the universe 

Milky Wavy favor the view th rly mitaied within 9 
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The method is based upon a statistical study of the white or 
spiral nebulie, and rests upon the assumption that in the average 
the small nebulce are more distant than the large, their distances 
being inversely proportional to their diameters, and the cptical 
principle that a luminous surface appears equally bright, per 
angular unit of surface, at all distances. The assumption ap- 
pears to be a plausible one, and the principle is obvious when we 
consider that although the light received from a luminous point 
on a surface varies inversely as the square of the distance, the 
number of such points contained within a given angular area, 
say a square minute, varies directly as the square of the distance, 
so that the amount of light received within that angular area 
is independent of the distance, and depends solely upon the 
luminosity of the surface. The further assumption is made that 
the nebuke, on the whole, are of the same intrinsic brightness. 

It appears then that in order to test whether there is an 
absorption of light or not, it is only necessary to observe whether 
the small nebulze, as a class, are less bright than the large. This 
Protessor Very does by dividing into groups of 400 the nebula 
contained in Herschel’s general catalogue, where they are 
arranged in the order of their right ascensions. Three sub- 
divisions are then made of each group, arranging them in the 
order of their brightness, and the ratio of the number of small to 
large nebulze found for each sub-division. The ratio is found to 
be 8°3S for the faint nebulce, and only 1°18 for the bright, these 
numbers being the means for all the groups, so that they repre 
sent the whole sky. After applying some further tests, and 
having obtained the same result by subjecting a list of new 
nebule discovered at the Lick Observatory to a similar «xamina- 
tion, Professor Very concludes that light is absorbed in its 
journey through space. 

This use of the nebulee, however, has met with a gocd deal 
of adverse criticism. It has been pointed out that as several of 
the nebule show nuclei, the law of unvarying brightness at all 
distances does not apply in all cases. It has also been shown 


that sometimes a large bright nebula is found in close proximity 
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to several small faint ones, and by a longer exposure of the 
plate all have been shown to be connected, forming one nebula, 
and therefore all being at about the same distance. ‘There is also 
the objection that the greater brightness of the large nebulze may 
be due to greater depth of luminous matter, which would prob- 
ably be the case if the spiral nebulw are galaxies, and therefore 
composed of innumerable stars. 

Hvidence of the absorption of light in space is forthcoming, 
however, from an entirely different source. It has been noticed 
that there is a difficulty in photographing faint stars that is out 
of proportion to their visual magnitudes. This is explained by 
assuming the existence of an extremely thin tenuous cloud of 
matter which prevades interstellar space, and which has been 
compared to a fog which partly cuts off the more refrangible 
rays, Which affect the photographic plate most strongly, thus 
lengthening the necessary exposure. 

Several estimates of the distance of the Milky Way have 
been made, based upon different principles and assumptious, and 
which therefore differ widely in their numerical amounts. 
Professor Very, in the article to which reference has been made, 
tnakes an estimate of its distance by means of the parallax of 
Nova Persei. Bergstrand had found that quantity to be 008, 
but, from considerations based upon the rate of expansion of the 
nebulosity seen to surround thestar after the outburst, Professor 
Very concluded that his value was too small, and placed it at 
W’°O5. ‘This makes the distance about 60 light vears. He 
assumed the nova to be situated within the condensed part of the 
spiral structure of the galaxy ; and it may be remarked lere that 
nearly all the nove recorded during the last 500 vears are situ- 
ited in or very near the galaxy, and so appear to be in some way 
connected with it. 

Hl+ then proceeds to estimate the distance of the Andromeda 
nebula in a similar way. A nova appeared in the centre of the 
nebula in ISS5, and attained the 7th magnitude. By assuming 
its intrinsic brightness to be equal to that of a galactic star of 


zero magnitude, its distance is found to be 1579, or approxi- 
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mately 1600 light vears. He finally expresses the opinion that 
the smallest and faintest of the white ncbulce may be galaxies at 
a distance of 1000000 light years, thus advocating the theory, 
advanced by Herschel, that our stellar system is quite limited in 
extent, and of the form of a spiral nebula, and that the spiral 
nebulze are similar systems separated from ours by vast dis- 
tances. 


Some have found adifficulty in reconciling the above moder- 
ate estimate of the distance of the Milky Wavy with the accepted 
fact that the stars having sensible proper motions are probably 
much nearer than the Milky Wav, and have smaller parallaxes 
than that corresponding to the above estimated distance. It 
may also be observed that as the spiral nebule congregate in the 
neighborhood of the galactic poles, they are probably part of our 
stellar system; certainly that fact does not strengthen the view 


that these nebulze are separate systems. 


Another investigation that throws some light on the distance 
of the Milky Way was made by Professor Campbell at the Lick 
Observatory. By a comparison of the r components of the proper 
motions with the radial velocities of 1SO helium stars, he found 
their mean distance to be 540 light vears. As these stars collect 
in or near the Milky Way, and therefore seem to be connected 
with it, it may be inferred that their distance is nearly that of 
the inner circle of that body. 


The above result is used by Dr. T. J. J. See, (.4s/. Nach. 
No. 4619,) as the basis of an estimate of the distance of the 
fainter stars that compose the galaxy. His reasoning and 
conclusion are as follows; Campbell found the average magni- 
tude of the 180 helium stars to be 4:14; therefore an average 
helium star must be brought to adistance of 127°2 light vears in 
order to appear of the first magnitude. a@ Centauri a solar star, 
has a magnitude 1°0, and its distance is 4°55 light vears. Conse- 
quently the average helium star must be intrinsically ( 127°2 
4°35)’ or 821 times as bright as a Centauri. Hence, Dr. See 


concludes, the distances of the fainter stars of the galaxy, which 
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are principally white stars of the helium type, must be many 
millions of light years, if their faintness is due to distance alone. 

It occurred to me recently that an estimate of the distance 
of the galaxy may be made by a purely geometrical process, 
which is here given for what itis worth. It has been shown 
that the galaxy is not quite a great circle of the celestial sphere, 
but lies in about 1°°7 south galactic latitude, showing that the 
solar system is a little to the north of the galactic plane. This 
conclusion is strengthened by the observed greater star density 
in the direction of the south pole than in that of the north pole, 
Seliger having found the densities to be 3°14 and 2°78 respec- 
tively, per square degree. If it be assumed that this difference 
of density is due solely to difference of distance, the distances of 


the poles of the galaxy will then be to one another in the ratio of 
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the cube roots of the above star densities, or “96. Then if the 
additional assumption is made that the galactic plane divides the 


stellar universe equally, it is found that the distance of the solar 
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system to the north of the galactic plane is ‘O01 of the polar 
diameter of the universe. The angle subtended by this distance 


he galactic region bein 


at the centre of t vy 1°°7, the distance of the 
galaxy, in terms of the polar diameter is found to be "342. If 
we then assume with Newcomb that the polar diameter of the 
universe is about 6000 light years, the distance of the galaxy is 
2052 light vears. 

Taking this as the distance to the central region of the 
galaxy, and assuming, as shown by Professor Campbell's investi- 
gation, that its nearest part is distant about 500 light years, the 
farthest portions will then be about 460 light vears from the 
sun. 

This estimate fits in well with the distance to the limits of 
the universe in the region just outside the Milky Way, found 
from its star density, and Newcombh’s conclusion that the Milky 
Way hes partly within the space oceupied by the non-galactic 
stars. For taking the means of the star densities, as found by 
Seeliger, on opposite sides of the Milky Way, and also in the 


directions of its poles, the distance to the confines of the universe 


near the Milky Way is found to be (s-5) ian 3000 4208 
light years. 

When we cone to the consideration of the motions of the 
stars within the universe a fact that must be taken into account 
is the existence of the two star streams discovered by Kapteyn 
by an examination of the Bradley proper motions, and later 
shown by F. W. Dyson to include stars down to magnitude 9-5. 
These two drifts are found to extend to all parts of the heavens, 
and hitherto no acceptable explanation has been advanced to 
account for them. Whether they include stars of all magnitudes 
remains to be proved. These two drifts are moving from two 
points, one in right ascension about 270° and declination + 12° - 
the other in right ascension 83° and declination + 60°. These 
two points, the apices of the two drifts, are about 110° apart. 


While the stars are about equally divided bet ween the two streams, 
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their velocities are about in the ratio5 : 2, the first mentioned 
point being the apex of the faster moving stream. As there is 
clear evidence that their distances are about the same the only 
explanation that can be given at present is that the phenomenon 
results from two stellar systems moving one through the other. 
This theorv, however, is not attractive to astronomers, so that 
attempts have been made to reconcile the observed phenomena 
with the conception of the unity of the sidereal universe ; but no 
theory has yet been advanced that commands general accept- 
ance. 

The position of the solar apex, as found by Professor Boss 
from the data of his Preliminary General Catalogue, is in right 
ascension 270°°5 and declination 34°°3, which lies between the 
apices of the two drifts, but, as is to be expected, much nearer 
that of the faster moving drift. 

In a brief survey of such an extensive field it is impossible 
to cover the ground completely, so I have merely attempted to 
give a general view of that portion of it marked off for examina- 
tion at the outset. I have probably succeeded also in showing 
that a vast amount of labor must yet be expended on the problem 
before a final theory of the universecan be framed. Astonomers 
realize that problems of the universe cannot be solved in a gener 
ation ; that results can only be achieved by the co-operation of 
the present generation with those to come; each contributing 
its few grains of truth, which will finally be arranged in order. 
The astrographic chart of the heavens, now nearing completion, 
is the noblest legacy which the present generation of astronomers 
can bequeath to future generations. In their hands, by a 
repetition of the work, it should be the means of giving an 
insight into some of the problems of nature, about which at 
present we can only conjecture. 

This principle of co-operation, though general in science, is 
specially exemplified in astronomy, asits history shows. Tycho 
Brahe, though adopting erroneous views of the solar system, 
provided Kepler with the accurate positions of the planets that 


enabled him to formulate the laws which bear his name. These, 
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in their turn, laid the foundation of a mechanical theory of the 
solar system, which, as developed by Newton and his successors, 
has made astronomy what it is to-day, giving us an almost per- 
fect knowledge of the motions of the bodies of the solar system 
Again, the foundation of stellar astronomy may justly be said to 
have been laid by Bradley, who made the first accurate observa- 
tions of the positions of the stars. His catalogue, re-computed 
by Dr. Auwers in ISS2, is the basis of our knowledge of proper 
motions, upon which many of the modern theories of. the 
universe are built. Astronomers of to-day are doing their share 
in handing down to posterity the great star map. They, in their 
turn, may a century hence, find it necessary to repeat the work, 
extending it to include stars of the smallest observable magnitude, 
in order to advance knowledge of the stellar universe another 
step towards the final goal; which probably can only be 
approached asymptotically, by successive approximations, each 
vantage point being reached by a continually increasing amount 


of labor. 
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A VISIT TO THE HOME OF DR. THOMAS DICK 
THE CHRISTIAN PHILOSOPHER AND ASTRONOMER. 


DEAR Epiror CHANT: 


After the delightful and interesting exercises attending the 
fifth centenary celebration of St. Andrews University in Scotland 
in September, 1911, to which the writer had the honor to be 
sent as a delegate, I went with a large number of the St. 
Andrews celebrants to Dundee University College, where the 
final exercises of that memorable celebration were held. I 
believe that my good friend Principal Peterson, of McGill 
University, was in earlier days Principal of Dundee. 

I dare not undertake to write of that celebration which has 
left so many pleasant memories with me, not even to tell of the 
address of Lord Rosebery, the Lord Rector, pronounced by the 
thousands who heard it as a masterpiece of brilliant thought, 
beautifully expressed, on the evolution of education during the 
centuries since St. Andrews was founded. 

When I reached Dundee and had listened to the opening 
addresses, I conld not resist the temptation to slip away from 
the luncheon to visit the neighboring town, —the name of 
which was fraught with almost sacred memories to me from 
boyhood, Yes, I can see the name at the end of the intro- 
duction to his books as if I had read it but yesterday, 

-‘* Broughty Ferry, near Dundee.” Broughty Ferry was 
the home of Dr. Thomas Dick, the Christian Philosopher, 
author of many works on astronomy, among them: Ce/es/ia/ 
Scenery, The Sidereal Heavens, The Practical Astronomer, The 
Solar System, The Telescope and the Microscope, etc.; and 1 am 
sure I can say, without fear of contradiction, that he was the 


one man who, by his writings, has given the first inspiration to 
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many of the great English-speaking astronomers of the last 
half-century. 

I had long hoped to make a pilgrimage to Broughty Ferry 
and with all the allurements of that last afternoon at Dundee, I 
could not forego this one opportunity to make that pilgrimage, 
so I boarded a tram to the town across the bay. I could have 
gone by the ferry that gave the town its name, but preferred 
to return that way, which I did through the courtesy of 
the kind host into whose handsI had the good fortune to fall. 
I could learn but little by inquiry from college men and others 
at Dundee and was at a loss as to where I could obtain a clue to 
satisfy my cherished purpose of finding the home of Dr. Dick. 

just here let me quote from a charming article published by 
Miss Hutcheson in 7he People’s Friend, Dundee, for July, 1901 :— 

‘But L suppose in Broughty Ferry, where Dr. Dick lived and moved and 


scanned the midnight sky in order to educate andl entertain his fellow mortals, one 


would have some difficulty in finding a young person who ever heard of him, on 


had any acquaintance with his writings; while there is not within the bounds of 


lounclee, the city of his birth, a single memorial to tell that such a man could once 
claim citizenship.’ 

I asked the conductor of the tram-car for his advice as to the 
best method of securing the desired information, and the good 
fellow at once advised that I should go to the post-master, and with 
that genuine courtesy I have so often found among this class of 
men, added, ** Give yourself no uneasiness; I will stop the car at 
the post-office for you.” Entering the post-office, I asked for the 
post-master, who immediately came from his private office and 
in answer to my inquiry, if he could tell me where the home of 
Dr. Dick, the philosopher and astronomer, was located, he at 
once replied, ‘‘ Yes, and I will be glad to go with you!” Think 
of it! the post-master leave his office and climb that steep hill 
with a stranger, to show him Herschel House, as it is now called, 
once the home of our dear old inspired astronomer. God bless 
that post-master! I shall not soon forget his kindness, which 


was to open to me the door of a hospice that many of us who 
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HERSCHEL HOUSE, FORT HILL, BROUGHTY FERRY. 


bormerly the residence of Dr Thomas Dicl He built about 1826 a one storey cottage 
Which he named Port Phill; but subscquently erected a two-storey wing and 
raised the walls of the cottag On the death of his widow in i874 
tt Property Was purchas d low thre present occupant 
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now have the silver locks of three score and ten, have held in 
almost holy reverence. 

When we reached the old homestead, at the top of one of the 
steepest streets I had ever climbed, we found the entrance locked 
and it was evident the owner was not at home; so I was ver\ 
kindly introduced to a minister who lived in the adjoining dwell- 
ing, and I was most kindly entertained by this friend of Architect 
Alexander Hutcheson, the present owner of Herschel House, 
who had much to tell me of Mr. Hutcheson’s interest in all that 
pertained to Dr. Dick’s life and work. 

It was not long until the family returned and a most hospit 
able reception did I receive from Mr. Hutcheson and his two 
sisters, each of whom were brimful of interesting stories of ** the 
Christian Philosopher,’’ once a denizen of part of the very house 
in which I so greatly enjoyed the delightful afternoon tea, set for 
me by the good ladies of Herschel House. 

Some travellers enjoy visits to ancient ruins, some to battle- 
fields where bloody victories have been won, by might, if not by 


right ; others love to visit tombs of the conquering heroes; but a 


Visit to this modest home where once dwelt a man whose purpose 


in life was, first, human uplift and betterment, and then, to bring 
forth in his beautiful, forceful, and easily understoed language 
the sublime story of the universe; was to me a privilege that 
could not be estimated in terms of ancient ruins, battlefields, or 
tombs of conquering warriors. The house, now owned and 
occupied by Mr. Hutcheson, has been very much changed since 
Dr. Dick lived in it. 

In an article I find in /zf/e//’s Living Age, written two years 
after Dr. Dick's death, it is stated that after his removal from 
Methven, where he had taught a school of the Secession Church, 
and organized and taught science classes and founded a Me- 
chanics’ Library, after the type of the Mechanics’ Institutes of 
Great Britain, he went to Perth where he was again engaged in 
teaching and writing, finally building his little cottage on the 
high grounds of Broughty Ferry, near Dundee. 


‘“ Here he retired in 1827 to his prophet-chamber, there to 
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hold communion withthe stars. The little plot of ground around 
his lofty dwelling was a barren, irregular spot, where nothing 
would grow until eight thousand wheelbarrow loads of soil had 
been laid upon its surface by the indefatigable savant himself. 
The building of the house in that isolated spot was 
a source of wonder to the good people around, but it was finally 


agreed amongst them that he wished to be near the stars.” 


Mr. Hutcheson informed the writer that Dr. Dick lived in 
the lower room of his cottage when it was first built, but poverty 
drove him to the garret, after renting the room on the lower 
floor. From this garret room came some of his greatest works 
on Christian Philosophy and Astronomy ; indeed, it was in this 
room “‘ with openings toward the four cardinal points” that he 
erected his telescope and made many of his observations of 
celestial objects that were afterward published to the world, and 
as state lin the beginning of this article, gave inspiration to any 
of the most prominent astronomers of the latter half of the last 
century. 

Although Dr. Dick received what was at that time the 
munificent sum of one hundred and twenty pounds from the 
publishers of his Christian Philosopher, the publishers made a 
profit of two thousand pounds. This work had a very large sale 
in America. 

Dr. Dick, however, must have received some profit from his 
later publications, as Mr. Hutcheson informed me that, although 
he built the one-story building about 1826, naming it Fort Hill 
Cottage, he subsequently built a two-story wing and raised the 


walls of the cottage, thus adding another story. 


Mr. Hutcheson purchased the home in 1874, after the death 
of the widow of Dr. Dick, and through his kindness I am pleased 
to send you an excellent photograph of the house as it appears 
to-day. What a magnificent situation was chosen by our teacher 
for his study of things good and beautiful! The view of the 
Firth of Tay and its surroundings is charming ; indeed, kere 
was erected the castle or fortress which, acecrding to the 
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Encydopedtia Britannica, was frequently mentioned during the 
wars of the 16th century. 

There are so many interesting historic facts about this Mecca 
of my pilgrimage that I dare not venture to record them for an 
astronomical journal. I presume that most of your readers are 
conversant with the astronomical works of Dr. Dick, but few of 
us are aware of the wonderful versatility of his writings upon 
economic and correlated subjects. He was a contributor to 
numerous English, Scotch and American journals, and among 
his contributions he was a staunch advocate of the abolition of 
slavery, not forgetting the slaverv in the factories and mines 
existing in his day. 

There must have been what we of to-day call ‘graft’ in Dr. 
Dick's time, for his vigorous pen was frequently called into use 
for the abolition of sinecures and useless offices in the state He 
was an advocate of penny postage, including that across the 
seas, at a time when it cost one shilling, four and one-half pence 
for a letter from Iondon to Broughty Ferry 

In addition to fiscal reforms, he was a firm and constant 
advocate of free education. He believed in teaching by object 
lessons, with telescopes, scientific apparatus, museums in schools, 
technical education, ete. 

In sanitary matters Dr. Dick was far ahead of his time. 
May I here be permitted to quote from the words of Miss 
Hutcheson of Herschel House: ‘* He recommended the abolition 
of densely populated localities, and laving out of towns on a more 
liberal scale — no streets under eighty feet in width, larger and 
ore sanitary dwellings for the working people, more open spaces 
and public gardens, the planting of trees in streets and open 
squares, the erection of observatories in all towns and populous 
villages, the establishment of free libraries, hygienic dress 
reforms and reforms in diet. John Wesley claimed the whole 
world for his parish ; it may be well said of Dr. Dick that he 
claimed the entire world for his class room.’ 

During his residence at Fort Hill, he had many noted visitors 


from America. Among them Miss Hutcheson records such 
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names as Ralph Waldo Emerson, William Lloyd Garrison, Elihu 
surritt — the learned blacksmith—, Harriet Beecher Stowe, and 
many others of note. She also tells of two travellers from 
America on their way to Bombay, who had three places in view 
in visiting Scotland. The Forth bridge, the Tay bridge, and 
the last resting place of the Christian Philosopher. If such men 
as I have named visited the old home of our teacher — as I love 
to call him — did I not absorb some of the inspiration that seemed 
to be still clinging to the sacred precincts of that dwelling where 
I sat sipping the delicious tea provided by the kindly hostesses 
and their brother? All the more did I enjoy my stay because 
the good people of the houschold were imbued with the same 
spirit as was I, and they were so full of reminiscences of the 
place, that I listened with interest to every word spoken at the 
tea-table. 

[t is evident from all I could learn that Dr. Dick’s great 
work never brought him even a reasonable compensation in a 
monetary way, and while it is true that the aim and object in all 
his life work was to share with ‘‘ the other fellow,’ the nuggets 
of gold he had found in Nature’s treasury, vet he should have 
never wanted for the necessaries of life. In some way, now 
probably unknown, the attention of England's noble Queen was 
called to the great work of Dr. Dick, and ‘tin consideration of 
the eminent services which he has rendered to literature and 
science’? an annuity of fifty pounds a year was granted to him, 
to be paid in quarterly payments until the day of his death. The 
annuity was granted July 1, 1855, but death claimed our teacher 
on the 29th of July, 1857, so he did not live long to enjoy it. 

The writer had the privilege to have in his own hands this 
most interesting document, signed at the top in the bold expres- 
sive signature of good Queen Victoria. Through the courtesy of 
mv host of Herschel House, I append a COpy of the document 
which will, I am sure, interest every lover of astonomy who 
knows anything of the influence of the works of Dr. Dick in ad- 


vancing human knowledge. 
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in the Parish Church Burving Ground, Broughty Ferry. Phe monument seen 


vwchind is in memory of a daughter, her husband and two « hildren. 
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A Visit to the Home 


interesting notes of the 


Mr. Iutcheson writes me some 
on this document ; 


willose signatures appeal 
‘harles Stanley, and 


Monck ’’ was Sir Cl : 
from 1853 to 1858. Peter Cunningham was the chief clerk im 
having edited Wal 


office : he was literary man, 
“tc, He was a son of Allan Cunningha 
the 


the Auditor's 


voluminous writer, and a great friend of Hogg, 


Shepherd. 

In Little's Living Age for 1859, I find the following paragraph 
which will, no doubt, interest our American astonomie! ‘* The 
degree of LL.D. was voluntarily and unanimously conte rred 
the Senatus Academicus of Union College 


upon Dr. Dick by 
Schenectady, New York, and the diploma was sent to this 
I he medium of Rev. Dt 


expense through the 
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In a letter to the writer, Mr. Hutcheson says: ‘1 have a 
document which to Americans would prove as interesting as the 
(Queen's letter, and that is the diploma of Doctor of Laws con- 
ferred upon ‘Thomas Dick by the Senatus of Union College, 
Schenectady, N. Y., dated Sth Kalend of August, 1852, and 
signed by various professors of that time. It is a most beauti- 
fully executed example of penmanship, executed in vellum, 
measuring about 18'. x lo inches; Eliphalet Nott signs as 
Principal.” Mr. Hutcheson very generously offered to have this 
document photographed for your journal, but I fear it would 
occupy more space than I dare ask for or would be at your dis- 
posal, Dr. Chas. Richmond, now President of Union University, 
has kindly furnished me with some notes regarding the degree so 
worthily conferred upon Dr. Dick, from which I make the follow- 
ing very interesting extract : — 

“Itis gratifying to know that the distinguished qualities 
of Doctor Dick’s mind and the depth and breadth of his vision 
were recognized by this college at so early a time. Dick's 
Philosophy was a household book with us in my father’s family 
as it was in many other Scottish homes in this country. It was 
one of the last books I ever saw in my father’s hands ; he was 
then 80 vears of age and still delighted in the strong intellectual 
meat which he found in the writings of Doctor Dick. This new 
incident connecting Dr. Dick with Union College will be another 
bond of union to an old friend. 

Faithfully yours, 
(Signed) CuAs. ALEXANDER RICHMOND. 


The resolution passed by the Board of Trustees of Union 
College reads as follows “ At astated meeting of the Board 
of Trustees of Union College at the City Hall of the City of 
Schenectady, July 94, 1832, it was resolved that the degree of 
LL.D. be conferred on Thomas Dick, Esq., of Glasgow, Scot 
land.”’ 

This was signed by Joseph C. Yates as President; R. H. 


Walworth, Chancellor; A. C. Flagg, Secretary of State: 5S. 
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Wright, Comptroller; A. Keyser, Treasurer; and five other 
trustees. 

Those signing the diploma were : — Kliphalet Nott, Princi- 
pal; K. Proudfit, Professor of Greek; Benj. Joslin, Natural 
Philosophy ; John A. Yates, Oriental Languages ; Alonzo Patten, 
Itthics and Rhetoric; J. W. Jackson, Mathematics ; Chester 
Averill, Chemistry. 

Right proud may we be that the splendid work of our 
teacher was recognized by having this honor conferred upon him 
and that by an American institution of learning, so early in his 
career. 

But I must not dwell longer on this theme — interesting as 
it may be —so I will close by telling two parallel stories, one of 
our illustrious teacher, the other of one of his illustrious students. 

Dr. Dick was the son of a linen weaver and was, in a way, 
apprenticed to the trade of his father. We are told that while 
he progressed in his knowledge of mathematics and astronomy, 
his books resting on his loom, he assuredly did not advance in 
excellence as a weaver, and he was not allowed to neglect his 
ostensible duties without parental criticism and reprehension. 
As he labored to construct his telescopes, his mother would 
exclaim, ‘‘Oh, Tam, Tam, ve remind me o’ the folk o’ whilk 
the prophet speaks, ‘ Who weary themselves in the fire for very 
vanity.’ ’’ And his father would shake his head and say, ‘' 1 
kin nae what t’ doe wi’ that laddie ‘T'am, for he seems to care for 
naething but books and glasses. I saw him the ither day lying 
on the green trying to turn the steeple o’ St. Andrews wi’ his 
telescopes.’’ 

Here is another story from the lips of one of the master’s 
students, whom we all love and honor for the great work he has 
done in the domain of astronomical research and discovery :— 

‘*T can recall when I was a small child lving out in the open 
air in an old wagon bed, flat upon my back on pleasant summer 
nights, watching the stars. I soon knew the sky thoroughly as 
the seasons came and went. When they came around again, I 


would recognize the various groups of the brighter stars, though 
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the names of these stars and what they really were did not come 
to my knowledge until much later in life. 

I got to know the stars so well that when the seasons 
advanced and they slowly passed from view in the direction of 
the sun I would miss them as I would have missed a friend ; and 
when they again came round, I welcomed them as I would wel- 
come that friend who had been absent for many months. Even 
to this day this same friendship with the stars still holds, and I 
look forward to their return with great pleasure, just as I would 
in the case of an absent loved one. ‘The coming of the Pleiades, 
of Orion, or of the Scorpion I hail each vear with the welcome 
of a friend. So my interest in the stars as a child, though it 
Was an unintelligent one, was nevertheless a pleasant one to me 
and helped to soften the sadness of my childhood. I had longed 
to know something of the heavens ; but the information I got 
was little and not accurate, and I groped along thus until one 
night, while poring over some old books on mathematics which 
I had purchased second-hand and, perhaps, not wisely, a young 
man came to my room, where I lived alone in the top storey of 
a high building in the city. We had been children together, 
but as a boy he stole, and when he got older the law often laid 
its hands upon him. On several occasions I had helped him out 
from my meagre earnings, for my sympathies were easily worked 
upon, At one time I had paid his fine when a_ policeman 
brought him around where I was at work. On this night in 
particular I was in no mood to be gracious ; for he had come to 
borrow money from me, which I knew from previous experience 
would never come back. As security for the return of the money 
he had brought a large book. This I refused to look at; and 
finally, to get rid of him, I gave him two dollars (which was the 
amount asked for). I never saw him or the money again. 
Shortly after he had gone I noticed that he had left the book 
lving upon my table. I felt very sore, because the money was a 
large amount to me then, and it was some time before I would 
open the book. It proved to be a volume of the works of the 


Rev. Thomas Dick. The greater part of the beok was devoted 
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to astronomy ; and it was illustrated by, among other things, a 
number of small charts of the stars, giving their names and how 
to find them in the sky. These were the first charts I had ever 
seen. It was but a few minutes until I was comparing these 
with the sky from my open window, and in less than an hour I 
had learned the names of a number of my old friends; for there 
was Vega and the stars in the Cross of Cvgnus and Altair and 
others that I had known from childhood. ‘That was my first 
intelligent glimpse into astronomy. It is to be hoped that my 
sins may be forgiven me for never having sought out the right 
ful owner of that book in all these long vears.”’ 

The name of the master we know ; the name of the student 
you must read between the lines of his story. We know the 
magnificent work of the master whose charming personality, 
whose beauty of style, whose grandeur of conception of the 
works of the creator, whose love for his kind, and whose 
influence for good has permeated all lands, and has made possible 
the uplift, the encouragement, the enthusiasm, and the splendid 
success of our student — ave, hundreds like him, who have made 
good in this old round world. Surely we may say of our master 
teacher in the verv language that Cicero gave to the world in 
the long ago: 

The contemplation of celestial things maketh a man think 
and speak more sublimely and magnificently when he descends 


to human affairs.”’ 


Dr. Dick passed away from his earthly labors en the 29th of 
July, 1857, in the 83rd year of his age. With my host of 
Herschel House I visited his last resting place, where in the 
parish churchyard of Broughty Ferry a few of his friends erected 
i beautiful granite monument to his memory, on which is the 
simple inscription: —‘‘In memory of Thomas Dick, LL.D., 
Author of the Christian Philosopher, ete., Born 1774, Died 1857, 

Mr. Hutcheson very kindly had a most excellent photo 
graph made of the monument, which I trust you may be able to 


reproduce. The stone to the rear and left of the monument 
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records the death of a daughter and her husband and their two 
children. 

Curious as it may seem, and to the writer of these notes a 
source of regret, no mention is made of the life companion, the 
wife of our Christian Philosopher, save in the record of the pur- 
chase of the old homestead ‘‘ after the death of the widow,”’ but 
we can imagine that the good wife was a quiet and helpful asso- 
ciate in all his work and like that noble woman Caroline Herschel, 
counted herself as nothing when compared with her brother 
William. 

I visited the old Herschel home at Slough twenty years ago, ' 
but the memories of that visit are as fresh in my mind as if it 
were made but yesterday. I must, however, for obvious reasons, 
resist the temptation to say a word of that now. 

After my visit to the last resting place of Dr. Dick, my host 
crossed over the firth or bay on the ferryboat ‘* Broughty Ferry, 
with me to Dundee. There I took train for Springfield, Fife 
shire, and was received with a kindly welcome again at lovely 
Crawford Priory, where I had been the guest of Sir Thomas and 
Lady Gertrude Cochran and their esteemed family during all the 
ceremonies at St. Andrews, and as I lay me down to rest in my 
room overlooking the beautiful, rippling, tiny river Eden, and as 
the light of the stars twinkled through the open window, I went 


to sleep, perchance to dream of 


PITTSBURGH, 


December 23, 1912. 


** Those quenchless stars, so eloquently bright! 
Untroubled tries of t shadowy night 
While half the world is lapp’d in downy dreams 
And round the lattice creep their midnight beams, 
Ilow sweet to gaze upon t r placid eves, 
In | autv kk if the Skies. 
> 


DICK IN LATER LIFE 


DR. 
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THE ASTRONOMICAL AND ASTROPHYSICAL 
SOCIETY OF AMERICA 


CLEVELAND MEETING 


By C. A. 


“THE fifteenth meeting of the above-named Seciety was held 
in Cleveland, December 31, 1912,—-January 2, 1913, in joint 


session with the American Association for the Advancement of 


Science. The Association holds its great Annual Meeting during 


the week between Christmas and New Year's, and the Society 


holds its regular Annual Meeting ordinarily in August, but the 
advantages to be gained by meeting in company with a host of 
workers in other branches of Science are so great that the Society 
generally meets also when the Association does. Consequently 
there gathered in Cleveland representative scientific men from 
various parts of the United States and Canada, and among them 
were about sixty-five astronomers. Of these Messrs. J. S 
Plaskett and R. M. Stewart, of Ottawa, and the writer were from 
Canada. 


The President of the Society, Professor E. C. Pickering 
was also President of the Asscciation, and when he was absent 


from the sessions of the Society his place was filled by Professor 


I’. Schlesinger. Professor Philip Fox, of the Dearborn Obser- 


vatory, IXvanston, Ill., was Secretary of the Society. 

The meetings were held in the Astronomical Lecture Room 
of the Case School of Applied Science, excellent lantern facilities 
being provided by Professor ID. T. Wilson. 

The papers presented were numerous and valuable. The 
following is the list :-— 


** The Correction of Actino ter Measu rents tor 
Depleti 


* Astronomy 
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KE. Pickering. ** A Northern Durchmusterung.” 


J. A. Parkhurst. ** The Scale of the Yerkes Actinometry.” 


J. A. Parkhurst, Color-Scale of the Yerkes Actinometry.”” 


sehastian Albrecht. K Lyre with a Three-prism Slit Sp ctrograph.” 
Im. Gaertner. * A New Type of Printing Chronographs.” 
Ih. Slocum. ‘Circulation in the Solar Atmosphere as Indicated by Promi 
nences 
GC. &. Hale. “Preliminary Note on an Attempt to Detect the General 


Magnetic Field of the Sun.” 


H.C. Wilson. ** Visualizing the Sun’s Way.” 

Annie J. Cannon. ** The Spectra ol the Gaseous Nebule.” 

W. S. Adams. ** Stellar Spectroscop Notes.” 

5. J. Bailey. ** Rate of Light Changes in Various Celestial Objects.” 

J. S. Flaskett. ‘* Relative Intensity of Prismatic and Diffraction Spectra.” 

R. M. Stewart. ** A New Form of Clov k Svnchronization.” 

Ht. 7. Stetson. ** An Investigation ol the 9*4 inch Photographic Objective 
of the Shattuck ¢ Jbservatory.” 

U.N. Russell. ** The Luminous Efficiency and Color-Index of a Black 
Body at Different Temperatures. 

Harlow Shapley. The K:clipsing Binary Epsilon Aurige.” 

E. Ross. ** Film Distortion of Small Photographic Plates.” 

FE. Ross. ** Some Effects of Radiation on Astronomical 'nstruments. 

Aut Laves. ** Recent Progress in the Theory of the Galilean Satellites of 


Jupiter.” 


J. S. Plaskett. The Solar Rotation in 1912 

John M. Poor. ** Orbital Planes of Binaries.” 

W. J. Humphreys. ** On Climatic Changes and the Origin of the Ice Age 

Fk. H. Sears. ** Photographic Magnitudes of the Brighter Stars of the Polar 
™ jen 

ke. H. Sears. ** Photographic and Visual Variation of KR Draconis.” 

Kh. H. Curtiss. ‘Some Recent Changes in the Spectrum of Nova Gemin 
orum, No, 2.” 

W. Eichelberger. the Declinations of the Accepted Catalogue 
Represent the trne Positions of the Stars?” 

O. J. Lee. ** Orbit of the Spectroscopic Binary Orionis.” 

Rk. M. Stewart. ** The Expression of Pivot Errors by a Formula.” 

Townley. The Light-Curve of RV Capricorni.” 

H.N. Russell. ** Notes on the Mean Parallax and Absolute Magnitude of 


Variable Stars.” 


D. 7. Wilson. ** The Jupiter Perturbations of the Group of Small Planets, 


pals.” 
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It will be seen that Mr. Plaskett and Mr. Stewart each pre- 
sented two papers. Mr. Plaskett has promised for the JoURNAL 
a general review of the work on the spectroscopic determination 
of the solar rotation, to include the results obtained at Ottawa 
up to the present ; and Mr. Stewart’s two papers will also be 
printed here as well. 

Most of the papers were technical in nature, but of interest 
and importance to the members present. Perhaps those of 
greatest general interest in the above list were the second and the 
twenty-fourth. In the former Father W. F. Rigge described 
how, by means of astronomical calculations based on a photo- 
graph, he assisted in proving an alibi for one accused of a serious 
crime ; in the latter Professor Humphreys, of the U. S. Weather 
Bureau, made suggestions for a new theory of the cause of the 
Ice Age. He showed that during some seasons the radiation 
received from the sun by the earth is smaller than during others, 
and assigned asa probable reason for this the presence in the 
atmosphere of dust (volcanic or otherwise). This would prevent 
the radiation from reaching the earth. Father Rigge’s paper 
will be published in an early number of the JOURNAL. 

On the afternoon of Tuesday the 31st of December, there 
Was a joint session of sections A and B of the American Associa- 


tion at which the following papers were read ;— 


frost, Spectroscopic Determination of Stellar Velocities”. 
R.A. Millikan, ** Unitary Theories in Physics.” 

A. G. Webster. ** Wenri Poincare as a Mathematical Physicist.” 

J. Wilecynaki. ** Some General Aspects of Modern Geometry.” 

L. A. Bauer, ** Cosmical Magnetic Fields.” 


Among the features of the meeting was a visit to the works 
of the Peerless Automobile Factory and to the works of Messrs. 
Warner and Swasey. ‘The latter firm is well known to astro- 
nomers as the designers and constructors of the mounting of the 
Lick, Yerkes and many other noted telescopes, and I suspect 
that most of the visitors were somewhat surprised to learn that 


the astronomical feature is but a small portion of their great 


works, the chief output being a special kind of high-grade turret 
lathe. 
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The visitors were received with great courtesy by Mr 
Swasev and Mr. Warner along with whom was Dr. Brashear, 
] 


and were conducted over the great factory. It is truly modern 


in its equipments, e device for saving labor and_ for 
expediting work being seen there. Perhaps, however, the most 
interesting object to the visitors was the great engine for divid- 
ing circles, some of the finest instruments in the country having 
been graduated by it. 


But that feature of the entire meeting which will perhaps 


last longest and be of the greatest service was the personal con 


tact with the working representatives of science. and the ningling 


together in the corridors, on the streets or in the little <inne 


parties each evening after the sessions were over. 
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\ MONOLOGUE 
By ALBERT DD. Watson 


‘Why not imprint the book ? 
That have I now at last resolved to do. 
But know’st thou not, good Bishop,* how that he 
Who serveth little maketh greatest haste, 
And, having once discerned some shred of truth, 
Is exercised thereby immediately 
To reach the housetop and inform the world 
Test he should miss the fame he deems his due ; 
But highest themes engender large repose, 
\nd fix the heart in firm serenity, 
So that it hastes not till its plans mature ; 
But, when the great dynamic hour is come, 
Sweeps down with avalanche intensity, 
To live in the immeasurable years 


Where ages are but moments. 


Truth needs not 
That any man be else than simply true ; 
Therefore I hasted not when law I learned 
But found not equity, and medic lore, 
But saw results both late and dubious. 
My proper science is theology, 
For I was canon in the Frauenburg 
But here —outside the art of kindliness, 
Truth-labels on opinions pasted firm 
Make up our creed. The priests of science too 


Stamped dogmas with the seal of truth, and both 


Schomburg. 
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The chureh and science had their means to curb 


Truth incenvenient. 


Of all the arts 
My thought had tried, none seemed to me so sits 
As Mathematics when she stately walked 
The pathways of the stars. The spheral ways 
Are large. Disposed to such high themes, 
The soul is girded with a fine reserve. 
The forces of the universal deep 
Fell on my heart from out a thousand nights 
While I observed the motions of the spheres ; 
My mind escaped the fetters of old creeds ; 


My heart was tuned to empyrean tones, 


While free imagination toured the sky 
And mapped the planets’ courses till at last 
I found myself ov one of them, elate, 
Circling the sun. I saw the earth no more 
A centre of the planetary ways, 

The fixed hub of solar orbit- wheel 

But, moving silent in its cosmic path, 


A little sister of great Jupiter. 


New thought is often dang’rous heresy 


When older truth is safe, being the creed ; 


And six and thirty years have passed since first 
I recognized the earth a wanderer 

Among the worlds. So now I am resolved, 
Moved by the urge of Bishop Kulm and thee, 


To send the manuscript to Nuremburg 


To be imprinted there. My failing powers 
Make instant furtherance of such design 
Imperative if I would see the book 


Before I die. 


And yet my age hath reached three-score and ten 
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The mighty hemisphere 
Columbus sought and found is better known 
Unto the very least geographer 
Than ‘twas to him who sought and found it first ; 
So shall the key that I shall give to men 
Unlock the golden gateway of the skies, 
And make my word a pilot through the deep, 
So that in coming days a child shall know 
The seas of light that float above the world, 
The blue, mysterious, oceanic heavens, 
More intimately than the Polish priest 
Who first discerned how mightly the sun 


Leads all his orbs, and blazes out their way 


Through the stupendous deep. 
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MEETINGS OF THE SOCIETY 


ANNUAL MEETING 

The Annual Meeting of the Society was held on the evening 
of January 14, 1913, at the Rooms, 1S College Street. 

In the absence of the President, Professor C. A. Chant, was 
voted Chairman, and Mr. J. R. Collins, acted as Secretary of the 
meeting. 

The minutes of the last Annual Meeting were read and 
approved. 

The Secretary presented his report of the work carried on 
during the year, including reports from the various centres. 

At Toronto there were 21 meetings during the vear. Of 
these, 17 were held at the Society’s Rooms, 198 College Street, 
the remainder, being those in which experimental demonstra- 
tions were given, were in the Physics Building of the University 
of Toronto. While the attendance was not as large as might be 
desired, the interest was well sustained throughout the vear. 

The number of active members at the various centres is as 
follows: Toronto, 139: Ottawa, SO: Hamilton, 34; Peter- 
borough, 41; Guelph, 68; Regina, 53; Winnipeg, 26; Total 
421. These with 30 Honorary Members, make a grand total of 
451. 


The following were elected officers of the Society for 1913: 


Honorary President—Dr. W. F. King, C.M.G., LL.D., 
Ottawa. 


President-——Professor I. B. Stewart, Toronto. 
First Vice-President--J. S. Plaskett, B.A., Ottawa. 
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Second Vice-President—Albert D. Watson, M.1D., Toronto. 


Secretary--J. R. Collins, Toronto. 

‘Treasurer--Chas. P. Sparling, Toronto 

Recorder—-Lachlan Gilchrist, M.A., Toronto. 

Librarian—Dr. W. M. Wunder, ‘Toronto. 

Curator—R. S. Duncan, Toronto. 

Council——-Rey. Dr. Marsh, F.R.A.S., Peterborough}; H. B. 
Collier, Phm.B., Toronto; Rev. I. J. Kavanagh, M.A., D.Sc., 
Montreal; A. F. Miller, Toronto; Sir Joseph Pope, C.M.G., 
Ottawa; R. M. Stewart, M.A., Ottawa. 

These with the Past Presidents and the presiding officer of 


each Centre constitute the General Council of the Society. 


Dr. Ralph E. DelLury, Acting Secretary for the Ottawa 
Centre, reported as follows : — 
vear fourteen regular meetings of the 


During the past 
Of these 


Society were held, nine in the Spring and five in Fall. 
SIX Were evening meetings, as follows: — 
SPRING TERM. 
‘The Making of a Great Telescope,’’ by Dr. John A. 
Brashear. 
The Moon,’ by Dr. Otto Klotz. 
‘The Heavens Through a Field Glass,’’ by T. H. Parker. 


The Planet Jupiter,’’ by Sir Joseph Pope. 
FALL, TERM 


“ The Story of the Pleiades,’’ by W. I:. Harper. 


b 
‘The Limits of Knowledge,’’ by Dr. A. McGill. 


~ 


With the exception of Dr. Brashear’s lecture, which was 
delivered in the Y.M.C.A. Hall, the evening lectures were given 
at the Dominion Observatory, and were illustrated by lantern 
slides, and after the lectures the large telescope of the Observa- 
tory was available—through the courtesy of the Director, Dr. 


King—for viewing celestial objects when the weather permitted. 


were eight afternoon meetings, as follows: 


‘There 
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SPRING TERM 
“ Meteorological Phenomena,” given by Dr. Otto Klotz 
Notes from the Washington Meeting of the Astronomical 
and Astrophysical Society of Ame rica,’ by Dr. King and J. 5 


Plaskett ; and on the same day, ‘* Some Survey ing Ix 
by J. J. McArthur, Wim. Ogilvie and J. 1). Craig. 

Precise Levelling in by B. Reid 

“ Review of Current Progress in) Astronomy and Related 
Sciences,’’ consisting of the following ‘* Parallax Determina 
tions,” by R. J. McDiarmid; ‘‘J. J. Thomson's New Method 
Chemical Analysis,’” by Ralph EF. DeLury Star Collisions,’ 
by C. C. Smith ; Wireless Tele graphy,’ by W. A. Dier ; and 

Calcium Cloud in Spectroscopic Binaries,” by W. E. Harper 

“The Solar Rotation,” by Ralph DeLury. 

PALL TERM 

Geodetic Survey of Canada,’’ by Mr. C. A. Bigger 

Programme of Work at the Yerkes Observatory,’ by R 
Motherwell. 

Transit Observations in 1910, by R. M. Stewart. 

It will thus be seen that thirteen topics were dealt with in 
the afternoon meetings, and following the custom thev wer 
chiefly of a technical character. 

During the year seven new members were clected to 
Society. The attendance at the meetings was fair and enthmusi 
astic. 

All things considered the Society has had a sucecssful 


and the prospects for the future seem very brigh 


Ten meetings of the R.A.S.C., Peterborough Centre wer 
held during 1912 nine in Peterborough and one by special 
invitation in Port Hope. All were fairly well attended and 
although our membership is about the same as last 
interest has been well maintained. 

The telescope loaned by Mr. Stupart, of ‘Toronto, as well 
as the one presented to the Socicts by Hon. J. 


been in constant demand. 
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The reports submitted at the Annual Meeting (Dec. 17th) 
Were encouraging and showed the Society to be in a flourishing 
condition, and 1912 a successful year in every particular. 

The officers for 1915 are : 

President—T. A. S. Hay, Peterborough. 

Vice-President--T. C. Elliott, Peterborough. 

Secretary-Treasurer—-D. B. Marsh, Springville. 

Council-—-D. Walker, B.A.; S. J. Keyes, B.A.; W. A. 
Logan, C.E.; J. A. Seger; Henry Carveth; A. G. Johnson; D. 
B.Sc. 

Auditor and Curator--H. O. Fisk. 

Librarian-—Hal. Crane. 


Mr. T. H. Wingham, B.A., Se., the Secretary of the Hamil- 
ton Centre, reported that nine meetings had been held with an 
average attendance of 43; and the Treasurer of the Centre 
reported that the funds were in good condition. 

The election of officers resulted as follows :-- 

President—Wm. Bruce. 

Vice-President--W. A. Robinson. 

Secretarv—T. H. Wingham. 

‘Treasurer——Seneca Jones. 

Other members of Council—Rev. J. J. Morton, Edgar 
Scholes, Miss I. M. Walker. 


Mr. H. I. S. Asbury, Secretary for the Guelph Centre 
made the following report : — 

Seven meetings have been held during the current year, when 
addresses have been very kindly delivered to the local members 
by gentlemen belonging to the Society in other Centres. The 
average attendance at these meetings has been probably seventy 
five, or a little more, and they were the means of creating a lot 
of interest locally, and in the Society. Unfortunately the weather 
during the past vear has not been very favorable for outside 
observations, on several occasions meetings planned to take place 
for observation of the different heavenly bodies had to be post- 


poned by reason of the bad weather. By removal from the City, 
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and otherwise, a number of our old members have left us, but it 
is hoped to keep up the local membership, and efforts are now 
being made with that end in view. Our Treasurer is enclosing 
his report, and from it you will see the affairs of the Local Centre 
are flourishing. 

The question of tie Local Centre having the pleasure of 
hearing occasionally some eminent astronomer has been discussed 
and it is the desire and wish of our members that we be included 
among the Centres to receive such a visit. It will be a very 
welcome addition to our lectures, and we shall be very pleased 


to defray our proportion of the costs of such visit. 


The following officers were elected for the year 1915. 

Honorary President—Colonel A. H. Macdonald, K.C. 

Honorary Vice-President—Dr. W. E. Savage. 

President—Harry Westoby. 

First Vice-President— Professor W. H. Day. B.A. 

Second Vice-President—Dr. J. Lindsay. 

Secretary—H. E. S. Asbury. 

Treasurer—H. J. B. Leadley. 

Recorder—J. ‘T. Luton, M.A. 

Curator—S. Terrell. 

Council—W. Tytler, M.A.; J. MeNiece, B.A.; Professor 
R. RK. Graham, B.A., B:S.A.; Dr. A. H. Hobbs, W. C. 
McLaren, Miss Mary Mills and Mrs W. O. Stewart. 


Mr. Alfred J. Pyke, B.A., Acting Secretary for Regina, 
reported as follows: 

Our Annual Meeting has been held, and I am instructed to 
forward to you our Treasurer's Report and the names of the 
:xecutive for 1913. 

The members here are very much in favor of your pian of 
sending, from time to time, some eminent astronomer to visit 
our Centre. 


We are especially fortunate in having many of our leading 


eduicationists take a strong interest in astronomy and who are 
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ever ready to help by preparing papers, but such addresses as 
you mention would be of great assistance. 

At the present time we are trying to arrange for a perman- 
ent quarters for the meetings of the Centre, where we can erect 
a dome for our telescope. We expect to complete arrangements 
during the winter. 

Officers elected : — 

IIonorary President—Hon. Mr. Justice J. T. Brown. 

Honorary Vice-President—Norman MacMurehy, B.A. 

President—Hector Lang, B.A. 

First Vice-President— James Duff, M.A. 

Second Vice-President— Miss I. Don. Cathro, M.A. 

Treasurer—George Simpson. 

Secretary —H. S. McClung. 

Auditor—W. G. Scrimgeour, M.A. 

Councillors—Miss Chisholm, Wm. Trant, P.M. : 


Doerr. 


Mr. C. BE. Bastin, B.A., Secretary for the Winnipeg Centre, 
sent the following report :— 

The kind consideration of the Faculty of the Univerity of 
Manitoba in allowing us the free use of a lecture room for our 
ineetings together with the use of a fine lantern and the astro- 
nomical slides belonging to the University has placed us in a 
very favorable position as to expenses. In addition to these 
privileges our members have the use of a very good 5-inch tele- 
scope belonging to the University and have from time to time 
availed themselves of this. 

During the season 1911-1912 we held regular meetings as 
shown by the enclosed programmes. 


The papers and addresses given were on the whole distinctly 


n advance of those of the previous year, some of the addresses 
being of a very high order. [special mention should be made 
of the address by Rev. Father Blain, S. J., who is in charge of 
the seismograph at St. Boniface College, in which he described 


the results of his observations with this instrument since its 


installation. 
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Our numbers have continued comparatively small, but to 
some extent this is compensated for by the interest and en 
thusiasm displaved 

During the year the Executive made some attempts to obtain 
the services of a first-class man to lecture with a view of stimu 
lating public interest in the study of astronemy, but our distance 
from places where such men reside has up to the present made 
the question of expense prohibitive. 

It is the intention of the Executive to hold several public 
meetings which will be addressed by members and which we 
hope may to some extent at least achieve the result desired 

Officers, 1915: 

President— Professor N. B. Maclean, M.A. 

Vice-President—Mr. A. H. Warren, M.A, 

Secretary-Treasurer—C. FE, Bastin, B.A. 

Council—Rev. Father Blain, S.J. ; Messrs. F. B. Hugg, H. 
C. Howard, J. H. Kolb, H. W. Malpass 


PROGRAMME FOR 1911-1912. 

Noy. 8—-‘t The Progress of Research in Stellar Problems.’ 
Professor Neil Bruce Mclean. 

Nov. 22—-*' Variable Stars.’’ J. G. Johannsson, B.A. 

Dec. Auroral Displays and Their Origin.’ C 
Howard. 

Dec. 20-—'* The Theory of the Third Body.” C. I. Bastin, B.A 

Jan. 17--‘* The Spectroscope and its Revelations in Astron 
omy.’’ Professor Neil Bruce McLean, B.A. 

Feb. 7—--‘' The Meteoric Hypothesis.” J.C. Johannsson, B A 

Feb. 21——‘' Tycho Brahe : His Life and Work."’ C. I. 
Seale, B.A. 

Mar. 6—‘‘ Double A. H. Warren, M.A 

Mar. 20—*‘ The Evolution of Worlds.” B. MacDonald. 

April 5—- ‘* Historical and Future Eclipses.’’ H. W. Malpass 

April 17-—‘* Earth Tremors and their Measurement by the 


Seismograph.”” Rev. Father Blain, S.J. 


The Treasurer of the Society reported as follows 
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FINANCIAL STATEMENT 


ROYAL ASTRONOMICAL SOCIETY OF CANADA 


RECEIPTs, Igt2 


Balance in Imperial Bank - 
Grant from Ontario Legislature 600.00 
(srant from Dominion C,overnment - 2000.00 
(srant from City of Toronto 100.00 


Grant from University Library 


(for exchanges 100.00 
Fees to date, to December 31st 636.10 
Interest on Deposits 59.608 
Interest on Building Fun: 19.25 


DISEURSEMENTS, Igl2. 


Publication of JOURNAL and VEAR Book 
Public Meetings . 105.85 
Books, Ete., for Library 04.05 
exchange on Cheque 
Stationary and Postage Stamps 53-30 
Slides tor Lantern 10.25 
Salaric 314.17 
Rent of Rooms 200.00 
(srant to Peterborough Centre 
Grant to Hamilton Centre 
(srant to Ottawa Centre ) 
(srant to Guelph Centre ) 
Grant to Winnipeg Centre ) 
(arant to Regina Centre 120.00 
Gsold Medals W. Ellis - 75.00 
lusurance on Library, et 1 
Slorag on Telescope 2.00 
Building Fund— Bond in C. P. & S. Co. 500.4 
Interest trans. to Building Fund 19.25 
Cash Balan in Imperial Ban! 1QI7.41 
CASH ASSETS, 

Dalat in Tmperial Ban) 
Buildii Fund 
C.P.L. & S. Co. Bond at4} percent. $72.40 
A S. Co. Bondat 4! percent, 300.00 

S137 2.46 
I) pos a Savings Imp. 


Kespe ully submitte 


CHARLES PL SPARLIN 


found rrect 
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On motion this report was received and adopted. 

The Treasurer also presented the reports of the Lecal 
Treasurers of each of the Centres. As some of them had been 
received too late for consideration by the Council of the Society, 
the Treasurer was instructed to present them at the next meeting 
of Council. 

Ata meeting of Council held on December 5, 1912, it was 
recommended that for the vear 1915, the amounts to be put at 


the disposal of the different service be the same as for 1912. 


Dr. W. M. Wunder, the Librarian reported as follows : 

Publications received during the vear 645, including 21 
Annual Reports. 

Books purchased 9. 

Books presented 8. 

Books and pamphlets borrowed during the year numbered 
117. 


Volumes bound 59). 


RESOLUTION REGARDING OTTAWA ‘TELESCOPE. 

Moved by F. Hooker, seconded by C, P. Sparling. 

That, having learned that the Director of the Dominion 
Astronomical Observatory has asked the Government to add to 
its equipment a reflecting telescope of the large size, the mem- 
bers of the Royal Astronomical Society of Canada present at the 
Annual Meeting desire heartily to commend the proposal ; and 
in urging the Government to act upon it, they would draw atten- 


tion to the following considerations : - 


1. The present telescope, which has an aperture of 15 
inches, is smaller than that of most national observatories, and 


quite below what our country should possess. 


2. Notwithstanding its small size, those in charge of it have 
made an enviable record for the quantity and quality of the work 
produced. In the study of spectroscopic binary stars the output 


of the Observatory work has been exceptionally important, ex- 
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ceeding that of many observatories provided with larger instru- 
ments. An international project for co-operation in a branch of 
such work is now under consideration, but the present instru- 
ment is too small to undertake the work required. It is highly 
desirable that adequate equipment for this work shall be 
supplied. 

3, For a comparatively small outlay a reflecting telescope 
more powerful than any row in use could be obtained, and in 
keeping with our national aims and aspirations. Such an instru- 
ment would allow the present staff to continue and extend 
their excellent work. It would be very unfortunate if their 
enthusiasm should be allowed to be checked through lack of 
proper instrumental facilities. 

The members of the R.A.S.C. strongly urge the Govern- 
ment to supply the instrument referred to, being sure that it will 
be well used and that Canada will thereby achieve a still higher 
place in the estimation of the world, Carried. 

On motion, Messrs. Wm. Bain, and Robert Tyson were 
appointed Auditors for 1913. 

The meeting then adjourned. 


ORDINARY MEETINGS: AT TORONTO 


December 17, 1912.— The meeting was held in the Society's 
rooms, 198 College Street, at 8 p.m. 

Mr. Harry J. Lane was elected a member of the Society. 

Mr. J. R. Collins gave a synopsis of a paper on the absorp- 
tion of light in space, appearing in the current number of J/onthly 
Notices, R.A.S. The President also gave an account of work on 
the problem by Mr. F. W. Very. 

The paper of the evening was by Professor C. A. Chant, on 
‘* The Sun as a Variable Star.”’ 

The amount of energy sent out by the sun was first investi- 


gated by Sir John Herschel, some of the work being done at the 
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Cape of Good Hope. The method of experiment and the results 
were given and striking illustrations shown. 

The difficulties of the experiments, and sources of error were 
pointed out. The various instruments that have been designed 
and used by different investigators since the time of Herschel 
were described and the results of the work given. More particu- 
larly the work of Professor Abbot, of the Astrophysical Observa- 
tory, Smithsonian Institution was noticed. His results up to 
date seem to show that the sun acts like a variable star but this 
result is not certainly established but further evidetice on the 
question will soon be available. 

Questions relating to the lecture were discussed by the 
President and others. 

Note was made of the death of Professor George H. Darwin 


on Dee. Uth. He was an Honorary Fellow of the Society. 


February 4, 1913.— The meeting was held in the Society's 
rooms at 198 College Street. In the absence of the President, 
Mr. J. G. Boyce on motion took the chair. 

Mr. J. R. Collins gave the paper for the evening on the 
‘* Recent determinations of stellar distances and motions,’’ and 
undertook to explain the methods by which the results had been 
obtained without recourse to mathematical formulas. 

He stated that the methods used by astronomers for measuring 
the distances of the stars are practically the same as those used by 
surveyors in measuring land. Objects and also distances between 
points appear smaller as they recede from the observer, directly 
with the distance. L,. G. 

AT OTTAWA 

December 19, 1912.-— The Annual Meeting of the R.A.S.C. 
at the Ottawa Centre for the year 1912, was held at the Dominion 
Observatory this evening at 8 o'clock, Mr. J. S. Plaskett presid- 
Ing. 

The minutes of the last Annual Meeting were read and 
approved. Mr. George Sample, Montreal, nominated at the last 


meeting, was elected a member of the Society. The correspond- 
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ence with the General Secretary regarding co-operation of the 
Centres in securing lecturers to address the various Centres in 
turn, was read. 

In the absence of the Secretary, Mr. C. Engler, whose 
regrettably severe and protracted illness caused his retirement 
from active office during the Fall Term, the Acting-Secretary 
read a short report showing the satisfactory condition of the 
affairs of the Society for the vear in regard to both the number 
and quality of the meetings held and the number of members 
elected ; the report was adopted on motion of the Acting-Secre- 
tary seconded by Mr. Thos. Fawcett. The Treasurer, Mr. D. B. 
Nugent, (elected when Mr. C. C. Smith resigned at the beginning 
of the Fall Term) then read his report which indicated the pros- 
perous financial condition of the Society for the vear, and which 
was adopted on motion of the Treasurer, seconded by Dr. Klotz, 

It was moved by Dr. Klotz and seconded by Dr. King, that 
this Annual Meeting of the Roval Society of Canada place on 
record its sincere regret at the loss sustained by the untimely 
death of one of its valued members, Mr. William Ogilvie. 

Mr. Ogilvie had gained distinction well recognized through- 
out Canada by his untiring devotion to duty, by his high sense 
of honor, and by his valuable work in the field leading to the 
opening up of new territory and making known the vast 
resources of his native land. 

And that a copy of this resolution be forwarded to his 
widow. 

‘The motion was carried unanimously. 

It was moved by J. S. Plaskett and seconded by Dr, Klotz 
that this meeting place on record its appreciation of the faithful 
and efficient services rendered to the Society by Carl Engler, 
who has been its Secretary for the past four years, and who 
only through illness was obliged to lay down the reins of office. 

It isthe hope that he may soon be restored to health and 
continue as a valued member of the Society. 

And that a copy of this resolution be forwarded to him. 


The motion was carried unanimously. 
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On account of the discrepancy between the number of listed 


members and the number who paid Fees, it was moved by Dr. 


King and seconded by Dr. Klotz, that the Secretary and Treas- 
urer be authorized to revise the list of members after correspond- 
ence with the General Executive in Toronto. Carried. 

The following Board of Officers of the Society for the coming 
year were elected by acclamation : 

Chairman—R. M. Stewart. 

Vice-Chairman—F, A. McDiarmid. 

Secretary—-Ralph I. DeLury. 

Treasurer—-D. B. Nugent. 

Councillors--Thos. Faweett, W. E. Harper, R. M. Mother- 
well. 


It was moved by Dr. Klotz, seconded by Dr. King and 
carried unanimously, that a vote of thanks be tendered to the 
retiring Chairman, Mr. J. S. Plaskett, and to the other officers 
for the very efficient mauner in which the affairs of the Society 
have been managed. 

Then followed a discussion of the possibility of having an 
At Home or a Garden Party during the coming vear. It 
seemed generally to be desired that another At Home should soon 
be held, the next one preferably in the Fall Term, but that the 
matter should be left for the new Board to decide. 

The meeting then adjourned. 

R. E. Del. 


At HAMILTON 


December 13, 1912.-— The Annual Meeting of the Hamilton 
Centre was hela tuiis evening. <A brief report on the vear's work 
and the list of officers for next year will be found in the report 
of the General Annual Meeting (page 41). 

After the conclusion of the business Dr. D. B. Marsh gave 
a short talk on the recent Convention at Pittsburgh of the Astro- 
physical and Astronomical Society of America. 

Short interesting descriptions were given of several of the 


eminent astronomers present and also of the various departments 
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and instruments of the Allegheny Observatory. With the aid of 
several fine slides some of the questions which the new observa- 
tory hope to aid in answering wers explained. 

January 24, 1913.— The regular meeting of the Hamilton 
Centre was held this evening. 

Two members were elected. 

Thos. H. Lockhart, 3 Rebecca Street, Hamilton. 

Augustus A. Hibner, 89 Robinson Street, Hamilton. 

The lecture of the evening was one entitled ‘* How the Dis- 
tances and Motions of the Stars are Determined,’’ by J. R. 
Collins, Esq., of Toronto. 

The lecture was illustrated by many fine slides and was 
much enjoyed by all, 

7. 
AT PETERBOROUGH 

December 9, 1912, Special Meeting at Port Hope.—- By invi- 
tation of the Brotherhood of Andrew and Philip of St. Paul's 
Church, Port Hope, a large meeting was held in the schoolroom 
of the church under the auspices of the Peterborough Centre. 

Rev. T. D. McCullough, pastor of the church, welcomed 
the Society to the town, and introduced Rev. A. K. McLeod, 
M.A., of Brighton, who acted as Chairman for the evening. 

Mr. MclI,eod outlined the work and aims of R,A.S.C., and 
the following were received into membership : 

Messrs. V. B. Coleman, I}. H. Fogarty, Edward Bowen and 
Ralph C. Wilson, all of Port Hope; also Rev. Thomas David 
McCullough, pastor of St. Paul's Presbyterian Church, Port 
Hope. 

The chairman then introduced the lecturer for the evening, 
Dr. Marsh giving a popular talk on *‘ The Solar System,”’ fully 
illustrated. At the close of the lecture, a hearty vote of thanks 
was tendered to the Peterborough Centre for providing such an 
interesting evening's entertainment. 

December 17, 19172. --'The Annual Meeting of the Peter- 


/ 


borough Centre was held in the Collegiate Institute with a good 
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attendance of members, at which the reports were submitted 
as forwarded to the Annual Meeting at Toronto. 

Mr. Harold Crane was elected a member of the Society and 
was appointed librarian. He gave an interesting account of his 
use of the Toronto telescope. The Stratton telescope has been 
sent to Brighton, where it will be used by one of the members of 
the Society, Rev. A. K. McLeod. 

Mr. H. B. Collier, of Toronto, and formerly of Peterbor- 
ough, delighted the meeting with a comprehensive and well pre- 
pared paper on ‘‘ Meteors’? which was fully illustrated by lan- 
tern slides and was greatly enjoyed. Mr. Collier has evidently 
made a very careful study of his subject and in the short space 
of time at his disposal he imparted a vast amount of information 
in regard to meteors, their origin, early superstitions in regard 
to them, their size, and composition. He described some of the 
most famous meteors, and his remarks in this respect were made 
more lucid through the excellent photographs reproduced cn the 
screen, 

January 16, 1913.-—-Mr. H. Westoby, the President of the 
Guelph Centre, was to have been the lecturer at this meeting but 
was prevented by illness from being present. 

His place was taken by Rev. Dr. Marsh, who gave a lecture 
on the various theories regarding sun spots. Inthe early days 
it was supposed that the sun was clear and bright all over the 
surface, and at all time, but even with the naked eye black spots 
were seen and various explanations and theories regarding these 
were given. It was supposed that they were planets coming in 
between the earth and the sun. Others thought it was clouds 
passing between the earth and the sun ; and at a latter stage, it 
was thought that these sun spots were occasioned by foreign 
matter falling upon the sun's bright surface. Others thought 
it was a solid body covered with luminous atmosphere and the 
spots were the mountain peaks projecting through the luminous 
surface. 


More recently again, there were those who held the theory 
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that the body of the sun was a dark gaseous mass under heavy 
pressure with a luminous atmosphere, and the sun spots were 
rifts in this luminous atmosphere, permitting the observer to see 
through these rifts to the dark bedy of the sun. 

Dr. Marsh showed how these various theories were not 
correct, and presented the following as the most recent, —that 
the sun spots were the accumulation of the cooler gases assem- 
bling to return to the body of the sun to be reheated. 

At the close of the meeting a number of questions were 


asked and answered. 


lebruary 21.— Professor C. A. Chant, of Toronto University, 
delivered a most instructive address on ‘t The Sun, whether or 
not it is a variable star.”’ 

3efore Professor Chant's address, Dr. Marsh spoke briefly 
concerning the recent meteoric phenomenon of February 9. He 
explained it by saying that moving bodies had come in contact 
with the atmosphere. He did not see any of the bodies explode, 
but thought that they vanished suddenly. He estimated that 
they were about 1S degrees above the horizon. 

After Dr. Marsh had answered a few questions, Professor 
Chant was called upon, and dealt first with the same phenom- 
eno. 

In opening, Professor Chant said that he had not seen the 
meteoric display, but in answer to his request information had 
rained down upon him, particularly from places outside of 
Toronto. He had recieved in all over 130 letters, describing the 
fireworks in its different phases, and the reports as a whole were 
extremely gratifving. They ranged from Deseronto on the east 
to Fort William on the west, and Sudbury on the north. 

sy sifting the substance of these letters, he hoped to locate 
the course of the meteors. 

His discussion of the methods was concluded by the state- 
ment that he hoped to have compiled the necessary data and 


publish an article covering every phase of the occurrence in the 


next number of the Jorrna.. 


E 
‘A 
a 
f 


The Royal Astronemical 


In turning to his subject, and considering as to whether or 
not our Sun was a variable star, Professor Chant explained the 
phrase by anexample. Perhaps the most famous one was Algol, 
the second star in the constellation of Perseus. very 68 hours, 
with unfailing regularity, the star loses a large part of its light. 

It has been proved that this is caused by Algol being com- 
posed of two bodies, one more luminous than the other, continu- 
ally revolving. Another star, one of the brightest in the sky in 
the vear 1845, was now visible only by aid of a telescope. 

In referring to the Sun, the speaker said that it had been 
calculated that the Sun's lighting power was 1,575,000 000,000, - 
Q00,000,000,000,000 candle power. 

And the heat of the Sun would melt a mile of ice enveloping 
it, in two hours. Or in one second (if turned in one direction ) 
would melt a column of ice 2'; miles square at the base, and 
reaching fromthe earth to the Sun, a distance of 95,000,000 
miles. 

Later in his address he showed slides depicting the delicafe 
instruments used for these measurements. By them it will soon 
be proved whether or not the Sun was a variable star though at 
present it is somewhat doubtful. 

At the meeting, Mr. KE. G. Patterson and His Honor 
Judge Huycke, were received into the membership of the 


Society. 


AT REGINA 
PROGRAMME, 1912-15 
November 29.— Mr. N. MacMurchy, B.A., ‘‘ Storms.’’ 
December 13.—Mr. J. A. Duff, M.A., Meteors."’ 
January 10.— Mr. R. Weir, B.A., Time.”’ 
February 7.— Dr. G. H. Ling, (University of Saskatch- 
ewat), Subject to be Announced. 
February 21.—Mr. Geo. Simpson, Ancient Astronomy. 


March 7.— Mr. Wm. Trant, ‘‘ Shadows.’’ 


j 
D. B. M. 


Society of Canada 55 


March 21.-- Commissioner Thornton, Engineering Prob- 
lems.”’ 

April 4.-- Mr. Hector Iang, B.A., ‘‘ The April Sky.”’ 

April 18.-—-Mr. W. G. Scrimgeour, M.A., ‘* Development of 

May 2.—— Dr. R. A. Wilson, ‘‘ The Poetry of the Heavens.”’ 

November 29, 1912.-—The opening meeting of the session 
was held in the Collegiate Institute, and the attendance was 
excellent. 

The President of the Centre, Mr. Hector Lang, B.A., was 
in the chair, and after the routine business was disposed of called 
Mr. Norman MacMurchy, B.A., to address the meeting on 
‘* Storms.”’ 

The subject was treated under the following headings :— 

(1). The Atmosphere. Composition, age and the composi- 
tion at its various stages of existence ; methods of purification 
of the atmosphere and the source of supply for each of the com- 
ponent parts. 

(2). Atmospheric Circulation. Origin of winds, general direc 
tion, trade winds, great westerly belt of calms and the effect of 
the great forces that influence such circulation. 

(8). Formation of Cyclones in General. 

(a) Onthe Ocean, extent (about 300 miles in diameter). 

(6) On the Continent of North America causes and 
extent (1000-1500 miles in diameter ). 

(c) The effect of the rotation of the earth and the shape 
of the earth on the direction and the rotation of cyclonic move- 
ments of the air. 

(4). Tornadoes. 

(a) The lecturer here pointed out that the same causes 
existed for the cyclone, the tornado, the thunderstorms and the 
chinook winds of the middle west but varying in both intensity 
and extensity. 


(6) The motions of the air in such a storm, z/7z. the 


gyratory, translation and the upward motion. 
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(c) The most destructive quarter of a tornado was in 
the N. I. corner while the least destructive was in the S. W. 
The lecturer explained the cause for this in that the motion of 
translation acted with the gyratory motion in the one case while 


it worked against it in the other. 


5). The Regina Storm of June, 1gi12. The lecturer pointed 
out that this was a typical storm of its kind. A map of the city 
was exhibited and the path of the storm traced through the city. 

At the close of the lecture a very animated discussion took 
place which evidenced the interest that had been taken by the 
audience in the lecture. A resolution was passed that a com- 
mittce consisting of Messrs. MacMurchy, Duff and Pyke wait 
upon the Minister of Agriculture concerning the advisability of 
circulating among the people of the province, literature dealing 
with the peculiar nature of such storms and the precautions to 
be taken to prevent, as far as possible, loss of life and property. 

December 13, 1912.-— A paper on ‘‘ Meteors’’ was given be 
fore this Centre of the Society by Mr. James Duff. They were 
described as the smallest of celestial bodies, but not on that 
account to be regarded as insignificant any more than bacteria or 
electrous. A number of references to them in history and litera- 
ture were mentioned, including the striking passage near the end 
of the second book of the Eneid. In early times they were re- 
garded as ‘‘ shooting stars,” or else as ‘‘exhalations,’’ cousins 
of the ‘‘ will-o-the-wisp.’’ The sceptical eighteenth century 
looked on the stories of stones falling from the sky as purely 
fabulous, but the fall of hundreds at L’Aigle in Normandy, 
(1805), swept all doubt away. 

An account was given of the methods of determining the 
path and velocity of meteors, and also of the discovery that mest 
ordinary meteors flew in swarms which pursued elliptical orbits 
around the sun. 

A more detailed account was given of the great swarm of the 


Leonids, which produced spectacular showers in 1799, 1835, 1866 


and 1867, and of the fascinating researches which traced the 


‘a 
| 
} 
| 
} 
| 


Society of Canada a7 
history of this swarm backward for a thousand, perhaps two 
thousand years. 

By reference to the mechanical theory of heat it was shown 
how the enormous velocity of meteors, ranging up to forty miles 
a second, easily accounted for the almost instant burning up of 
most of them. The fall of meteors into the sun was for time 
regarded as the chief source of its heat, but this has given way 
to Helmholtz’s ‘‘contraction’’ theory. <A description of 
meteorites and of what has been learned from a physical and 
chemical examination of them was given, and also of Coon 
Butte, a remarkable crater in Arizona, probably formed by the 
impact of a gigantic meteorite. The paper closed with a discus- 
sion of the probable source of meteorites, and of the effect upon 
the earth of the fall of millions of bodies, however small, daily 


for ages. 


January gy, 1913.— Mr. Robert Weir, B.A., delivered a very 
interesting and instructive address on the subject ‘* Time.”’ 

After briefly discussing Newton's famous definition of Time 
the lecturer quoted from Tennyson's ‘* In Memoriam’’ that 
time is 


An jucessant stream of new impressions. 


This, he stated, was probably the best popular definition of time 
ever offered. 
The lecturer treated his subject from a purely historical 


lescribed the 


point of view and in the early part of his address « 
prehistoric measurements of time as used in China, India and in 
Eevpt. 

The origin and development of our present units of time 
such as the day, week, month and vear were then discussed and 
the meaning and use of the astronomical day, the civil day, the 
solar year and the civil vear carefully explained. This was 
followed by a very interesting sketch of the origin and order of 
the names of the days of the week and months. 

The lecturer devoted the latter part of his address to the 


historic development of our present Calendar Year. He dealt in 
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turn with the Romulus Year of ten months. the year of twelve 
months as used by Numa, the Julian Calendar Year and finally 
with the changes and the necessity for these changes cccasioned 
in the introduction ef our present Gregorian Calendar. The 
Chinese and the Mohammedan Calendar years were then bricfly 
outlined and discussed. 

At the close of his address the lecturer solved two very inter- 
esting problems, one dealing with the method of calculating the 
day and the week on which a particular date in history had 
occasioned and the other with finding the date of Faster Sunday 


for any particular year. 


February 4.— Professor G. H. Ling, Ph.D., of the Univer 
sity of Saskatchewan, gave an interesting lecture on ‘‘ The 
Winds of the World.” 

Upon this subject Kipling has written one of his strongest 
poems. But in order to study it properly it is necessary to con- 
sider it from the standpoint of science and meteorology. The 
one fundamental thing which underlies the whole subject is the 
effect of the sun’s heat upon the earth and the atmosphere. 
Professor Ling first took up the question in a general way, dis- 
cussing the action of the winds, supposing the earth not to rotate. 
He explained that the earth is constantly heated at the equator, 
and that this heat belt gradually shades off into the less cool 
belts and finally into the cold regions. This condition is slightly 
modified by the fact that part of the earth's surface is land and 
part water. Just as vou heat water or any fluid and you have 
convection currents, so in a general sense, as the air at the 
equator becomes heated, convection currents are formed and it 
rises, part flowing in a northerly direction and part taking a 
southerly course. These currents return after being cooled along 
the earth's surface. This phenomenon of convecticn of heat is 
responsible for all the good and bad in our weather. In siudy- 
ing the question of air currents it is essential to notice the effects 
which the bodies of water and land produce, as the large becies 


of water as a general rule remain cool, while the earth becomes 
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heated by the constant rays of the sun beating upon it. If there 
were no rotation of the earth, we would regularly have in the 
northern hemisphere north winds and in the southern hemisphere 
south winds. But the rotation of the earth has a decided effect 
upon the direction in which the atmosphere flows. Wm. Ferrel 
was the first man who was able to give a correct idea of what 
really goes on in the atmosphere above us. Ferrel was a self- 
made man and was able to equip himself sufficiently to work out 
mathematically this great problem. He found out that in the 
northern hemisphere the air currents ever tend to flow toward 
the right, while south of the equator the tendency is towards 
the left, 

Over every heated spot on the earth’s surface the barometri- 
cal pressure will be low, consequently we are not surprised at 
there being low pressure at the equator. But it is a surprise to 
know that the pressure at the poles is also low and that about 30 
degrees north and south of the equator there is a belt encircling 
the earth in which the pressure is high. These modifications 
are accounted for by rotation of the earth. In the sections of 
the globe between these belts and the poles the prevailing wind 
is westerly, while in equatorial regions an easterly wind is that 
which prevails. The knowledge of the direction of these winds 
was of great value in past years when sailors had to depend on 
the wind for their source of locomotion. The Trade Winds come 
under this class, but in this age of steam very little attention is 
paid to these winds. However, this general scheme is greatly 
modified by the change of season in many countries, for as there 
are many area of high pressure, the air being notably cooled by 
coming in contact with large bodies of water, the tendency is 
for the winds to blow from areas of high pressure to those of 
low barometrical register. These areas vary from day to day, 
and it is from that fact that we are able to predict the weather. 

Professor Ling had drawn two maps on the blackboard to 
illustrate these facts and pointed out certain notable spots of 


high and low pressure, which are persistent under most all cir- 


cumstances and most times of the year. There are fourteen of 
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them known on the globe, eight of them being areas of high 
pressure, six of which are persistent, the most noticable one 
being in Siberia. ‘The other six are of low pressure. Five of 
the persistent high spots are located over the ocean, the Siberian 
area being the only one over land. In North America the pres- 
sure is high in winter and low in summer thus accounting for 
the fact of winds blowing in certain directions certain times of 
the year. In winter cold dry simoom winds from the N. E. 
Siberia blow down over India. During this time India enjoys 
the dry season In summer the high pressure in Siberia dimin- 
ishes and the wind comes in from the south-west from over the 
ocean laden with moisture, and deposits this moisture in the 
form of rain upon India, thus causing the rainy season. An- 
other effect of high and low pressure is the land and sea breezes 
which are noticed where there is a considerable body of water. 

A hearty vote of thanks was tendered to Professor Ling for 


coming to Regina and giving his interesting address. 
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NOTES FROM THE METEOROLOGICAL SERVICE 


SUMMARY REPORT OF THE WEATHER IN CANADA 
DECEMBER, 1912 


Temperature.-—'The mean temperature of December was 
above the average throughout the Dominion except over Van- 
couver Island and a large portion of the main land of British 
Columbia where negative departures were not more than 2 
degrees. In Ontario the largest positive departures, about 7 
degrees, occurred in the counties contiguous to the eastern por- 
tion of Lake Ontario and to the Upper St. Lawrence River 
diminishing to between 5° and 5° in the northern and north- 
western portions of the province. In the Western Provinces the 
largest positive departures, also about 7 degrees, occurred in the 
southern districts of Saskatchewan and Alberta and diminished 
to normal or slightly above farther north. In Quebee and the 
Maritime Provinces the positive departures ranged from about 


6° at Montreal to 1° in southern Nova Scotia. 


Precipitation.—— Precipitation was in excess of the average 
over the greater part of Saskatchewan, Manitoba, the Rainy 
River and Thunder Bay Districts and counties contiguous to 
Georgian Bay and Lake Erie in Ontario, and throughout the 
Maritime Provinces. It was also slightly above over Vancouver 
Island but over the greater portion of the main land of British 


Columbia the total fall was about average. In all other parts of 


the Dominion it was deficient. 
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JANvARY, 1913 


Exceptionally mild weather prevailed in all parts of the 
country from the Great Lakes to the Maritime Provinces. ‘The 
mean temperature at some southern points in Ontario, including 
Toronto, approximated the highest on record while from Lake 
Superior westward cold weather was almost continuous through- 
out the month. The greatest positive departures, about 11 
degrees, occurred in the Niagara Peninsula and in the southern 
portion of Quebec while negative departures ranged from 35° at 
Port Arthur to 10° in the Caribou district of British Columbia. 

Precipitation.— Precipitation was deficient in parts of 
Alberta and Saskatchewan, throughout Manitoba, the Lake 
Superior and Georgian Bay districts of Ontario, and in the Mari- 
time Provinces except in the vicinity of Halifax. Elsewhere 
the amount recorded exceeded the average. The snowfall in 
British Columbia was phenomenal, especially in the lower main 
land. At Vancouver nearly five feet of snow fell and sleighing 
was general for three weeks. In southern Ontario while the 
rainfall was more than twice the usual amount, the total snow- 
fall was considerably less than the average, leaving the ground 
nearly bare at the close of the month. 
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TEMPERATURES FOR DECEMBER, 1912, AND JANUARY, 1913 


December January December January 
Yukon Kinmount 51 | 42 \-25 
Dawson 10 -44 20 -62 Kingston 54 § | 44 4 
British Columbia Laketield 54 2 
Atlin 44 o | 38 -38 London 57 6 50 2 
Agassiz 49: 35 | 47 4 Lucknow 35 7 \48 3 
Kamloops 46 | 11 16 Midland 
New Westminster 4g 25 44 8 North Gower 
Prince Rupert 52 | 26 | 53 4 Otonabee 
Vancouver 50 | 30 | 46 14 Ottawa 39 43 ~I4 
Victoria 50 34 §0 22 Owen Sound 
Paris 57 | 12 | 48 
Western Provinces Parry Sound 52 § |4! -12 
sattietord 460 35 42 Peterboro” 36 
Broadview Port Arthur 40 -14 | 37 |-26 
Calgary §2 -2 Port Burwell 54 7 | 45 
Carman Port Dover 9 | §2 
kdmonton 45 IS 47 34 Port Stanley 5! | 42 2 
Medicine Hat 57 4 45 -40 Ronville 48 6 | 45 -20 
Minnedosa 32 -24 34 Sarnia 
Moose Jaw 42 12 42 -40 Southampton 56 10 50 ; 
Oakbank 38 -20 28 -36 Stoneclitte 40 10 «46 32 
Portage la Prairie 39 -20 28 -33 Stony Creek 57 14 | 54 9 
Prince Albert 44 -19 20 ~-44 Stratford 
Appelle 39 -17 40 -44 Toronto 56 | 11 | 4 
Regina 40 37 -49 Uxbridge 53 10 
Switt Current 4s Ig 42 2s Wallaceburg 56 10 46 4 
Winnipe 40 16 29 31 Welland 55 9 7 
Agincourt 52 10 50 5 | 
Aurora 7 | 45 Brome 55 19 
9 Father Point ~-10 46 
larrie 50 5 Montreal 52 2 
Jeatrice 49 Il 44 12 (uebec 49 12 43 18 
sirnam 56 7 Sherbrooke 50 4 45 717 
Bloomtield 34 6 48 - 5 Maritime Provinces 
Branttord 50 10 65! 6 Charlottetown 59 Oo 49 2 
Bruce Mines 46 -10 |44 -12 Chatham 46 -14 50 -12 
Chatham 56 10 51 6 Dalhousie 38 II 2 -2% 
Clinton 59 10 48 3 Fredericton 45 7 
Cottam 54 Halifax 54 6 54 2 
Gravenhurst 51 Q | 46 |-15 Moncton 54 4 
Guelph 54 8 46 4 St. John 52 4 |52 I 
Haliburton 46 10 4&8 -22 St. Stephen 50 -13 
Hamilton Sussex 54 2 56 -6 
ITuntsville 50 | 11 | 46 |-12 Sydney 58 6 37 30 
Kenora Yarmouth 56 | 13 '54 10 
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Earthquake Records 


SARTHQUAKE RECORDS BY THE MILNE SEISMOGRAPH 


Preliminary Tremors, L.W. 


Date 
i9i2-13 
I 
I 
ad > 
‘ > 
‘ 
28 
an 
> 
3 


Ys 


te 


TORONTO 


R. F. STUPART, 


Max 
Comm. 
h om h m 
9 43°53 
12 45°! 
254°9 
O12 $7°O 


Not defined 


DIRECTOR, 


Large Waves. 


Mean Time, © or 24 h 


Mask'd by 
sp.ders 


21 33° 
23 42 59 
40°5 
S 35°4 
g 44°2 
13398 13. 42°6 

Changing 
52°0 "16 52°0 
paper 

19 
p14°5 9 49 
27°6 19 56°3 
oO 
15 16°7 15 47°6 
s9°9 23 \. 
nds Imm 
| 4 . 


midnight. 


Max. 
Amp 


mm. h 
0 


0°050 


Durat. 


Time is Greenwich Civil 


Remarks 


Spider webs on 


[boom. 


3,900 kilometres 


17°S Extended small d 


[turbance 
Beg:nning doubtfu 


Extended thick ings 


4. C. going on. 

Uniform thickening 
[5h to 15 

A.C. going 


| 
3 
64 | 
| 
| 
Comm. 
1205 | 29°0 32°5 
12 35°57) \ 13 §2°0 0°4 13°5 
& 3S-2 
1209 S 42°06 45°0 51-7 §3°§:| 7°2 
121¢ O 31°4 oo 0°3 9 25°6 
121) 10 43°S 10 53°9 9705? 10°! 
1212 0 54°5 are 7% 
1213 21 24°! 5 
1214 23 390 Ap 
121s 0 25°9 200 
1 0074? 0°39 47°5 \. ¢ 
1217 8 364 
1215 9 19°7 
121 iS! 073.0 3°5 A.C. going or 
2 
1221 13 3 
( 
122 9+ 19 o8 0 5471 
1224 o oO 57°3 
1455°0) 
22 53°S? 22 or2 
Perio oO 


| 
Earthquake Records 
| VICTORIA, B. C. 
| E. B. REED. SUPERINTENDENT. 
No Date PT L.W. Max. End Max. purat. Remarks 
1912-13 Comm. Comm. Amp. 
h oom ho om ho om h om mm, hom 
1214 De g 9 42°0 0'1025°6 
§ 12 12 37°9 12 30°4 1370 O Began abruptly 
216 * 7'\23 6°2 2313°3) 2347°1 0°4 0 40'9 Marked thickening 
1217 9 O S'O © 95 
1218 9 025°5 0 30°9 0 39°4 93 O13°9 
§ 56°9) 8 59°3 "2 
§$55°4) "5 
7 10 10 55°9 2°9 O'O50 
“ 37) O 33°2 0 38'S 0°2 017°6 
17 10 53°3 10 10 59°4 O72 
1224 ** 32-4 9 Minute thickening at 
1225 ‘* 28 Q 17°2 07050 6°} Maybe a continuation 
1913 for 
1226 Jan 5 13 32°9 6 
1227 7 23 55°3 0 2°6 
Disturbance misse Roll of paper too short 
228 154.19 419 23-4 19240 19 56°9 055°5 
83 (enings. 
i229 ** I9 12° 1S 32°60 34°O O'2 IT 22°O Extended small thick- 
1230 20 QO 4.7 O §52°O 9°0590 47°3 (ended gradually 
Notdefined 15 14°5 0 30°2 Thicken’g began and 
Perio l 18 seconds. 1mm. 
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MAGNETIC OBSERVATIONS 

u During the months of December and January the Magnetic 
curves were unusually quict and were of small amplitude. The 
most noteworthy in December cccurred on the 6th, 7th, and 


; 22nd, and in January on the 2nd, 8rd, 18th, and 8Oth. 

During the year 1912 some 22 comparative observations 
é were made between Earth Inductor No. 89 by Toepfer, now used 
q as Inclination Standard at Agincourt, and Dover Dip Circle No. 


200 which was used as standard from August 1908 to January 
1912. Asa result observations with circle 200 require a correc- 
tion of +01 to reduce them to the present standard. 

The following table is an abstract of Magnetic data for 


Agincourt for December 1912, and January 1915, 


Declination 


Amplitudes--Mean Daily 


Mean of Monthly 
vonth Month ana Date Min. Date Range From hourly From Means 
readings of Extremes 
Dec. i4°5 6 32°5 7 5 §9°2 6 33°0 O 05°2 0 090°4 
Jan. 6 15°6 6 Ne) 2 O 34-5 0 05°7 10°3 
Horizontal Foree -C.G.S. Units 
1Gi2-13 
Dec. o'16:i49 O716178 22 0°16004 7 0700084 000015 ©7000 33 
39 0716098 3, G°00075 0°00023 0°000 39 


Inchimation 


Mean 
Month ot 

Month 
1912-13 ° 


December 74 40°7 
January 74 40°O 
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ASTRONOMICAL NOTES 


Tur CREATION OF MatTER.— The /ournal des Débats pub- 
lishes an article by M. H. de Varigny, the well-known scientific 
writer, on the paper read by Sir William Ramsay at the meeting 
of the Chemical Society on ‘Thursday. ‘‘ The discovery then 
announced,’’ writes M. Varigny, ‘‘if verified (and nothing can 
be easier), is one of the most important yet made by the genius 
of man. It is far more interesting than the discovery of radium, 
which isan end, adisintegraticn,a death, while this new discovery 
isacommencement, a genesis, and at the same time displays one of 
the two primordial elements springing from other matter, emerg- 
ing from force, and thereby realising a grandiose amalgamation 

Sir Oliver Lodge thinks more proof will be required before 
the manufacture of atoms out of the ether can be accepted as a 
fact. The chief difficulty, in his opinion, is the extraordinary 
store of material which can exist in the pores of a metal, so that 
a quantity of occluded gascan be given off by the metal under the 
stimulus of electronic bombardment, undoubtedly suggesting that 
it is being manufactured. ‘The most conservative view, however, 
would be that itis being ejected out of some molecular storehouse, 
and isnot really a new production. To this view Sir Oliver Lodge 
No. 2499. 

THE PROPERTIES AND CONSTITUTION OF THE ATOM.— At 


inclines. —/:nglish Mechanic and World of Science, 
the Royal Institution last Saturday Professor Sir J. J. Thomson 
delivered the first of a series of six lectures on ‘* The Properties 
and Constitution of the Atom.’’ It was unlikely, he said at the 
outset, that by chemical methods, any number of atoms less than 
a billion could be detected ; when an atom was electrified, how- 
ever, it was easier of detection than a million unelectrified atoms, 
and it was from the electrification of it that most of our know] 
edge as to its constitution was derived. ‘The chief characteristic 
of any theory that matter or electricity or energy was mace up 


of individual particles was that if sufficiently fine methods were 
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employed for the investigation of properties, they were found to 
go by jerks. Thus, for instance, if we could measure the vary- 
ing drops of water we should find that no two measurements 
would vary by less than the weight of a molecule of water. 
Experiment showed that the weights of different substances 
varied with the weights of their molecules, and on this basis 
Dalton had worked out the automic theory showing that if the 
weights of two substances, A and B, were a and 6 respectively, 


the compounds made of them could be expressed as ab, arb, add, 


b2a. andso forth. Avogadro's law, again, that equal volumes 
of gases under the same conditions of temperature and pressure - 


coutain the same number of molecules, proved the necessity of 
there being atoms as well as molecules. Until a few veats ago, 
Professor Thomson continued, the only property, that an atom 
could be said to retain unaltered was its weight Recently, 
however, further properties had been found that did not undergo 
change. There was the character, for instance, of: giving out 
certain definite radiations. When the Rontgen rays fell on a 
substance radiations were given out, some of them being ince- 
pendent of the constitution of the body, but others being peculiar 
to the atoms of the substance, no matter in) what way they 
were combined. From a study of these and other properties 
one reached the conclusion that the atom could be repre sented as 
consisting of a shell, which varied as the atom cntered into 
combination, and of a core that remained unchanged. A study 
of the behaviour of exhaused gases subjected to the electric dis- 
charge made it possible to form some idea of what the atom was 
built up. Under these conditions, no matter what was the gas 
contained in the tube, particles made their appearance infinitely 
smaller than the atom of hydrogen, and he considered, therefore, 


that every atom contained some of these negative particles 


Professor Thomson concluded the lecture by illustrating the 
means employed to measure the size of particles.— /uglish 
Vechanic and World of Science, No. 2499. 

Tye or THe STARS.— H. Seclizer.—- This 


> 


paper is a valuable contribution to the general theory, the aims 
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of which include the determination of the laws of distribution of 
several systems, (1) the positions of the stars in space, (2) the 
magnitudes and directions of their linear velocities, (3) their 
intrinsic magnitudes. Without attempting to give am account 
of Professor Seeliger’s reasoning and the results, we may call 
attention to his view that the best method of proceeding is to 
compare data obtained from successive zones of galactic latitude. 
He gives two reasons for this. First, in regard of the evidence 
from stars nearest to us, and of which the parallax can be 
measured, it appears that the mean parallax is smaller for the 
stars near the galactic plane than for stars near its poles. 
Secondly, in regard of the distant stars, there is reason to think 
that the stars of types Band A are of greater intrinsic magnitude 
than those of the types FG K M, and are to be found in low 
galactic latitudes in greater numbers than in polar regions. — 7 


Journal British Astronomical Association, No. 4. 


Tue DisrripeTion or Srars.— T. J. J. See.— Professor 
See refers to his paper entitled Determination of the Depth of 
the Milky Way, and published in the Proceedings of the Amert- 
can Philosophical Society of Philadephia in March 1912. Dis- 
cussing the question of the intrinsic magnitude of certain helium 
stars, 225 in number, he reaches the conclusion that the average 
helium star has a light-producing power equal to a cluste1 of 410 
doubles, each as brilliant as @ Centauri. ‘This means that the 
helium stars may be seen at 29 times the distance of the corre- 
sponding solar stars, and he suggests this as explaining why in 
the remoter regions of the galaxy the stars are nearly all white 
stars of the helium type.— Journal B. No. 4. 


PARALLAX INVESTIGATIONS.— Dr. F.1,. Chase and Mr, M. 
F. Smith publish in the Transactions of the Astronomical Obser- 
vatory of Yale University, Vol. IJ., Parts iii. and iv., the results 
of their heliometer observations of the parallaxes of 41 southern 
stars, most of which have large proper motions. Seven stars 
show a total proper motion exceeding 1’, and eight have pat 
allaxes exceeding O’"1; only two stars are common to both 
categories. The volume contains also a catalogue of the collect 
ed parallax results obtained at the Yale Observatory for nearly 
250 stars.—.Nalurc, January 16. 
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NOTES AND QUERIES 


Communications are Invited, Especially trom Amateurs. The Editor will try to 
secure Answers to Queries 


QUERY 
Can you kindly tell me whether 9 Ierculis has beet 


ot rWwise ? R. T., (Toronto. ) 


ound to be a binary or 


ANSWER 

From Burnham's General Catafogeuc the following informa- 
tion is obtained. 

6 /lerculis : —A system of the 61 Cygni type, the change 
being due to the difference of the proper motions of the compon- 
ents. ‘The companion is moving nearly at right angles to the 
other, at a little smaller rate. 


61 Creni:—The components have nearly the same move- 
ment in space. So far, the relative motion is practically 
rectilinear. If the companion is moving ina curved path, it will 


require the measures of at least another half century to make 
this certain. 


THE ANNUAL MEETING AND THE CENTRES 

The recent Annual Meeting of the Society, held on January 
14, was certainly the best in our history. The attendance was 
not large, but, as will be seen from the report in this present 
issue, the business transacted was very considerable and import- 
ant. 

Sut there is still room for improvement. The reports from 


some of the Centres were in excellent form and contained just 


the information desired : but in other cases it was evident that 


| 
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the Councils of some of the Centres did not realise how highly 
the General Meeting values a report giving a full account of the 
manner in which the work has been carried on during the past 
vear and the prospects for the future. 

In order to bring about a closer connection between the 
Centres and the General Council the present writer proposes to 
introduce at a convenient meeting of the Council during the year 
amendments to the By-Laws to provide for the following method 
of procedure. 

1. Hach Centre shall hold its Annual Meeting during the 
month of December (preferably before the 20th). TYo this meet- 
ing the J,ocal Secretary shall present his report on the work of 
the past year. It might give the number of meetings held, the 
attendance at them, and any other special features, and also the 
prospects for the coming year. The Treasurer's report, properly 
audited, shall also be presented and shall contain a full statement 
of the expenditure of the Centre's funds. These reports, as 
adopted by the Local Council, as well as an estimate of the ex- 
penses of the Centre for the coming year as approved by the 
Local Council, shall be transmitted to the General Secretary in 
time to reach him before December 31. 

2. All the reports thus sent in shall then be considered at a 
meeting of the Council of the Society to be called early in Janu- 
ary. At this meeting the General Secretary, General ‘Treasurer 
and other Officers shall present reports of their work during the 
past year. The Council will consider the various reports and 
shall adopt, for presentation at the Annual Meeting of the 
Society, recommendations regarding appropreations for the 
various Centres and for the various services of the Socicty for the 
coming year. 


Atthe Annual Meeting 


the matters thus prepared for it shall be considered and adopted 


to be held later in January, all 


or amended as deemed desirable. 


I feel that simply to understand the above proposals is all 


that is necessary to ensure their adoption. 
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A REMARKABLE BAROMETRIC CHANGE 

At the Mecting of the Society at Toronto on February 5, 
Mr. A. F. Miller drew attention to a remarkable fall in the 
barometer which took ;lace on January 3, of this vear ; and gave 
some calculations in illustration of the significance of the 
phenomenon. At the request of the present writer he supplied 
them for publication in this column. 

A few days later Mr. W. I. Harper, of the Dominion Astro 
nomical Observatory, Ottawa, sent in a note referring to the 
same matter. It is printed immediately after this, and Mr. 
Miller's follows it. 

On Friday, January 3, I was returning to Toronto from the 
gathering of scientists at Cleveland, and in the carly forenoon, 
when passing through the County of Welland, soon after leaving 
Buffalo, I was greatly interested to observe men ploughing on 
two different farms several miles apart. [had never seen plough- 
ing in Ontario in Janwary before. The winter as a whole has 
been extremely mild, though an examination of the ‘* Notes’ 
from the Meteorological Service will show that low enough 
temperatures prevailed in some parts of Canada. 


NOTE ON A LOW BAROMETRIC PRESSURE 

The accompanying illustation shows the record for the 
barometric pressure for a part of the first week of 1915. This 
work has no official connection with the Meteorological Office, 
the automatically recording barometer being used for another 
purpose —- yet it may be interesting to some readers of the 
JOURNAL to see the curve showing a rapid change from a fairly 
high maximum to a very decided minimum and then a rise to a 
high pressure again. 

When the sheets are changed at the beginning of each week 
no particular care is taken to have them adjusted so that the 
reading as they stand will be absolutely correct. On each sheet 


is noted the time of change as well as the pressure taken from a 


standard barometer so that the necessary corrections can be 


Notes and Queries ve 
applied. Very fortunately in this case the pressure readings are 
all too high by 3°5mm. otherwise the minimum would not have 
been recorded as the pen would have gone off the sheet. Tothis 
absolute correction of —3°dmm. must be added another due to 
* lag’’ caused by friction of the point. This is rather hard to 
estimate but on the steep parts of the curve it has a value of 
about Imm. When it was seen that unusual pressure conditions 
were in progress the readings were checked off on the standard 


barometer and the above corrections verified. As the rate of 
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RECORD OF A RECORDING BAROMETER AT OTTAWA 
For Wednesday, Thursday, Friday, Saturday and Sunday ot 
the first week of January, 1913. 
change at the minimum is slower than that for a few hours on 
either side a value for the “‘ lag’’ of 05mm, would probably be 
about correct so that the real minimum would be 711:Omm., ie., 
(7150 - 4:0). Reduction to O°C makes this or 
27°90 inches. If reduced to sea level (the barograph is approxi- 
mately 300 feet above sea level) this means a 
Corrected barometeric pressure of 28°20 inches. 
The correction to the time readings is + 1°5 hours so that 


this minimum occurred at 9.30 p.m., E.S. T., January 3, 19138. 


J 
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Reduced to sea level the mean barometric pressure for 112, 
as determined from these curves by means of a planimeter, is 
around inches. 

With the exception of one or two years, the pressures here 
from the year 1895 on are available, and a rapid survey of these 
shows that the following were the lowest pressures recorded at 


Mttawa. ‘They are reduced to sea level also. 


1901 January 29°05 inches 
IS96 February 29°03 inches 
1895 December 29°02 inches 
December 28°96 inches 
1912 February 2S8‘74 inches 

Thus it would seem that the value of 28-2 inches is the 
lowest pressure we have had for some vears, if not the lowest on 
record. 

A wet snow was falling most of the afternoon of the Ord. 
Later in the evening this stopped and the weather became decid- 
edly cold with a strong wind from the north. 

W. E. HARPER 


THE MEANING OF A CHANGE OF TWO INCHES IN 
THE BAROMETER 


On January 5, 115, occurred a very low barometer ; the 


mercury column fell from 30°3 to 28°3, a fall of 2 inches. 

Now 2 cubic inches of mercury weigh 1 lb., therefore, from 
every 2000 square inches a weight of one ton was removed. 
Since 2000 14°78, on every square measuring 44°78 inches 
on the side in the whole area of low pressure there was a reduc- 
tion of a ton weight. ‘This for the writer’s small garden was 
equal to 120 tons. 

The newspaper statistics of the storm seem to indicate that 
the low pressure existed simultaneously over an area of, at least, 
400 miles square. From this I calculated the difference of pres- 


sure as 321,159,168, 000 tons. 
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Allowing 30 freight cars, each loaded with 20 tons as a fair- 
sized train for one locomotive, I find that 535,265,280 trains 
would be required to transport the above mentioned weight of 
material, (which equals in weight 10 inches of basalt removed 
from each square inch of the area of low pressure). 

Allowing 500 feet as the length of each train of 30 cars, the 
trains would extend to a distance of 50,688,000 miles. 

The superficial area of the body of a man of average size is 
about 6,000 square inches, therefore, a weight of 5 tons would 
be removed from his body by a fall of 2 inches of barometric 
pressure, 

But within some 50 hours of the time of lowest pressure the 
barometer rose again to the height it had occupied before the 
rapid decline : thus the whole work was practically done /wicc 
over, that is, the weight was taken off and put back again. 

The low barometer and subsequent rise were accompanied 
by a rather strong gale, which many noticed because of the 
roaring or howling of the wind. But what a fracas would be 
occasioned by the loading of the number of trains already men- 
tioned and the transportation of the material to a distance of 


400 miles in 30 hours! 


The great forces of nature work very 
quietly. 

It is hardly surprising that in regions subject to earth- 
quakes and volcanic eruptions great declines in the barometric 
pressure have been found to act as predisposing causes of these 
catastrophes. 

A. F. MILLER 
DEATH OF LEWIS SWIFT 

On January 5 last, at Marathon, N. Y., another well-known 
American astronomer passed away and a long and somewhat 
romantic life was closed. Lewis Swift was born at Clarkson, in 
Monroe County, New York, on February 29, 1820, and he had 
the rather unique distinction of reaching the age of almost 95 
vears but yet of having only 22 birthdays. At the age of 13 his 


left hip was broken and unskilful surgery made him ¢ cripple 
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for life. As a consequence, however, he was sent to school, 


being of little use on the farm. 

Two occurrences are said to have largely drawn him to 
study astronomy. One was the indescribable star shower of 
November 13, 1833, and the other was the great comet of 1S45. 
In another part of this issue Dr. 
of Dr. Thomas Dick’s works on various astronomers, 
very interesting to find that through this same source Lewis 
to astronomy. 


Brashear refers to the influence 
and it is 


Swift was led to decide definitely to devote his life 
He himself gives the following account of it :— 


When a merchant at Hunt’s Corners, N. Y., where I first married, a be rk 


i 


peddler came to me. Asking him if he had Dr. Dick’s works on astronomy he 
replied, ** No,” but would get them for me. I never expected to > na 
but about a vear alter he came with two large volumes. Ine ding them I t 
entranced over the subject I decid l to make astronomy a life stucly. 
I resolve: to master the subject for my own gratification, anyway, as IT had no 
eacher or telescope. In Canastota I found a three-inch object elass damaged 
i wrinkle in one of the lenses. I bought it for $5, but it had no cell, so I id 
one out of a brass buggy hub board. Making a tube, a sta d and an evep! I 
was ready for work, but soon a ser it girl broke one of th Sus \fter 1 
ine this, | mounted it on a strong pier built an observatory with a re wit 1 i 
at PLant’s Corners in 1855, which was e of the first, if not irst, Int 5 
Moving Ma on, same t\ I built a platform o I i en n 
re [ discovered a bright comet, wht in five m tes was ol 
louds and ver refound. 
In IN78 Swift moved to Rochester spending his time as a 


At 


hardware merchant by day and a comet set ker by night. 
first he worked with his small telescope on the ground, and then, 
at the suggestion of the proprietor, ¢ stablished himself on the roof 
of acider mill. Here he discovered six comets. In 18S2 a first 
class observatory with a 16-inch telescope was erected by H. 
HI. Warner, and Swift was given charge of it; but the failure of 
his benefactor caused him to move to C ilifornia to take charge 


of the Mt. Lowe Observatory, near Pasadena He remained 
there until failing evesight caused his resignation. 

Swift received the degree of Ph.D. from the University of 
Rochester, in 1880, and he was elected an honorary member of 
our Society in 1898. But besides these honors he received 


‘ 
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numerous other distinctions, including nine medals and several 
cash prizes. Inthe published list of comets his name appears 
as discoverer of 12, though I have seen an account of his work, 
quoting figures apparently furnished by himself, in which the 
number is given as 15, while the number of new nebule which 
he claimed was 1543. 

In the life of Dr. Swift we see what great results can be 
achieved by one possessing unremitting pertinacity and patience, 


and, most necessary of all, the fire of genius within. 


THE 100-INCH REFLECTOR AT MT. WILSON, 

Reference has been made several times to the great 100-inch 
reflecting telescope which the Mt. Wilson Solar Observatory has 
been endeavoring for some years to produce, and any news of 
this important undertaking is eagerly awaited. But, the latest 
report is not encouraging. /vpular .lstronomy learns from a 
private letter that tests of the three-layer disc supplied by the 
French firm have shown that it is probably useless, and all 


attempts to secure a better disc have so farbeenun successful. 


MR. PLASKETT’S PAPER REPRINTED. 

The Smithsonian Report for each vear contains a series of 
papers by noted writers, giving an account of scientific progress. 
In the Report for 1911 there appears the paper by Mr. J, S. 
Plaskett, of Ottawa, entitled ‘‘ Some Recent Interesting Develop- 
ments in Astronomy,’’ which was printed in this JoURNAL in 
1911, page 245-265, This is a decided honor to the writer of 


the paper. 


A GREAT METEORIC DISPLAY 
On the evening of February 9 a wonderful meteoric display 
was seen over a large part of Ontario and beyond it. The 


present writer has been gathering information regarding it which 
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he hopes to classify and print in the next issue. The meteors 
were seen along a line over 2500 miles long, and moved forward 
with a leisurely dignity which caused great admiration, interest 
and in some cases, fear. Nothing similar was ever seen before, 


as far as can be learned. 


A CORRECTION 
The Editor is in receipt of a letter from Mr. W. F. Denning, 
of Bristol, kngland, drawing attention to an error inthe ‘‘ Note’ 
on page 378 of the last issue of the JouRNAL. It was stated 


there that not since 1841 has a cometary discovery been fnade so 


late as September in any year. But, as Mr. Denning points out, 


there were no cometary discoveries in 1856, 1866, 1872 and 
1876. In 1866 two comets passed their perihelia, but they were 
discovered in 1865. 


q 

2 

4 ; 

7 

a 

| 

C. &. C. 


